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The Table of Contents of the earlier reports are listed as Appendices to
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! A ' Foreword

Since our last report we h@ve developed thiough discussion and
research the "ev/o].ving theory of insttuctiot}g:prem“dvbr%#eaca‘
(July, 1970). The six techunical regg;zd’;;d nine progress reports
included in this semi-annual :epégz represent a part of this develop-
mernc. It is our intent to present in this forward some flavor of our

discussions, in which we attempted to integrate the researcnh in this and

previous reports within the theoreticail framework presented in our 1970

Annual Report. \
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“ ---ur theorizing abeut-ingtruction has been characterized by a
S

donception of the learner as an active analyzer and synthesizer, -No
matter what message is presented or what teaching method 1is used,
instruction provides only potentially effective stimuli for the student.
If the message 18 to become effective, the learner must be motivated

to attend and he must have a cognitive structure requisite for appro-
priately analyzing the message. The features of the message that ;ee;mé;‘
salient for the learner are presumed to be functions of his past experi-

ence, aptitudes, and attitudes. ™ We have completed a number of studies

relating to the learner's 1nvolv:;bnt in analysis of the instructional

message, the first of two broad stages in our theory. We shall review
these, and then discuss those studies which are more related to the second

broad stage of learner involvement, synthesis of the leamning outcome.
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Ingersoll (July, 1970) presented evidence that the learner's
preference for visual or auditory modality determines which features of
the instructional message actually are recorded in the learner's sensory
register. The motivation to seek out particular parts of a message
for further attention was studied by Schultz (July, 1970). Silvestro
(July, 1970) demonstrated that the motivational effects of stimulus
characteristics in the Schultz study would vary in a predictable manner
contingent on the learner's immediately prior experiences.

If the learner is motivated and the instructional message registers,
then particular 1nstrucgional methods, such as providing adequate con-
textual cues within the message (D1 Vesta & Ross, July, 1970), instructing
the learner to look for particular parts of the total message (Gray &

Di Vesta, January, 1971), and clustering common elements of the message
together (Sanders, Di Vesta, and Gray, Januacry, 1970; Schultz, January,
1971), seem to facilitate the learner's analysis activities. Schultz
and Di Vesta (January, 1970) have also demonstrated that authoritative
guidance has differential effects on analysis in problem-solving situa-
tions, contingent on the dogmatism of the learner.

However, the rclationship between environmental and learner variables
in the learner's analysis stage is only part of our conceptic:.. of
learning from instruction. The learner is also very much involved in
doing something with the instructional messages he has received. This
second step is the synthesis stage, in which the learner makes interpre-
tations of vhat is to be learned. These interpretations lead him to
perfore some level of transformation of the message in order to attain
the desired instructional outcome, and often will affect and be affected

by instrumental activities, such as note-taking and overt verbalization.
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One completed study (Weener, January, 1971) and two that are 1in
progress (Weener; Sanders) are directly concerned with the effects of
different testing procedures on the learner's interpretation of the
desired instructional outcome. Sanders' (Jaauary, 1970) study is also
an attempt to demonstrate how learners come to interpret the demands
of given instructional tasks. Weener (January, 1970) reported on a
study of differential effects of anxiety and task demands on the desired
outcome of creative responses.

Several project studies have focused directly on the transformational
processes posited by Di Vesta (July, 1970) in the "Evolving Theory of
Instruction.”" Sanders and Tzeng (January, 1971) have provided some basis
for the distinction between rote and conceptual traansformations, by
demonstrating differences in the learner's uses of the instructional
messages as well as by providing some support for relevant learner differ-
ences. Also, the set of studies called "Project Ikon" (three by Di Vesta
and one by Ross & Di Vesta) that are in progress promise to define
another facet of transformational processes, as related to instruction,
in terms of the learner's dependence on vigsual or verbal imagery.

Finally, the project has resulted in a relatively large number of
studies in the domtin of instrumental activities. The effects of taking
notes has been studied as a function of (1) whether notes may be reviewed
(Peters & Harris, July, 1970; Di Vesta & Gray, January, 1971), (2) rate
of presentation of message (Peters, January, 1971), and (3) organization
of the instructional message (Schultz, January, 1971; Gray & Di Vesta,
in progress). Also, Weener (in progress) is investigating whether there
are differences between the notes taken by students who expect an immediate

recall test and those taken by students who expect a delayed test.




In addition to the instrumental activity of note-taking, we have
reported several studies related to verbalization as an instrumental
activity., Schultz (July, 1970, and in progress) has focused on the
instructional strategy of having ctudents perform recitation exercises
and is studying the conditions under which recitetion can be made
effective for learners whose anxiety is debilitating. Weener (July, 1970)
also studied lie effects of anxiety resulting from students making their
own oral presentations of the instructional message to others.

This brief review of project studies is only a rough overview of
past and present work within the theoretical framework described by
Di Vesta in the "Evolving Theory of Instruction.” We intend to culminate
the present project this summer by & much more detailed specification of
our "theory", which will include a: integration of research done by others
with our own investigations.
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Sumaary
The Relationship between Rote and Conceptual Learning

Nicholas M. Sanders and Ovid Tzeng

Technical Problem

Rote leac:ing processes and concept learning processes vere
hypothesized to be scparsble snd independent by virtue of their resuiting
in di¢ferunt learning outcomes and also being aifferentially related to
learner characteristics. In particular, rote learning wav postulated to
require stimulus compounding, which would lead to accurats identificaticn
of stimuli after learning vss completed, vhile concept learning was
assuned o require stimulus component selection, vhich would lead to
erroxs in stiiulus identification caused by overgeneralizing the concepts
learned. Individual diffe.ences in preference for and skill in tote
and concept lesrning were pred’cted to relate differentially to perfor-

mance in rote and concept tasks.

General Methodology

Subjecrs were individually adeinistered thres rote ard concept
leaming individual difference messsurss, followed by a rote learning
task, 2 c¢oncept lesrning task, or an unsystematis clessificaction learning
task. After criterion performance on the learning task, the subjects
wvere given a test to deternine vhether the outcome of the learning task
vas accurate identification of msterials involved 1o learning or general-

ization of these materials to other materials.




Tachnical Results

A one-way sultivariata analyeis of variance and multiple comparisone
of learning task performance and the four measurae derivei from the
learning outcomes test revealed that (1) the unsystemstic classification
task required more study time than the rote or tha concept task, (2) tha
concept task resulted in grea.er ganeralization arrore of vhat vas
learned tc new materials, and (3) the unsystematic classification task
resulted {n learning outcomes more similar to thoea of subjects in the
rota task than to thosa of subjects in the concept task. One of the
three individual difference measures, praference for concept learning,
vas differentially ralated to performance in the thrae learning tasks
as predicted in that it was nagstively relatad to performance in the
unsystematic classification task, positively ralated to performance in

the concept task, and unrelated to performance in the rote task.

Educationsl Implications
Though the terms rota learning and conceptual laarning are used by

educators to apply to all types of educational sattings (usually in an
evaluative sense), the prasent investigation indicates severil additional
distinctions sre important. Firet, there ara soaa taeks vhere only rote
learning is approsrriate; concep-ual learniny may actually interfere.
Also, if it is clear to the learner ‘hat conceptual learning is not
appropriata, he (the college student, at leaet) can learn efficiantly

by rote processes. Finally, when a learner does learn by concepts, it
must be recognized that he will have an inaccurate memory of the partic-
ular concept-irrelevant charactaristics of the aaterials studied and may

tend to over-generaliza the concept. A more tentative additional
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implication is that learners do seem to differ in preference for rote
or cencept learning, though it must be added that this preference seems
to have an impact on learning only when the material mzy be learned in

either way or when the appropriate process is unclear from the instructions.




The Relationship Between Rote and Conceptual Learning
Nicholas M. Sanders and Ovid Tzeng

In Di Vesta's (1970) theory of instruction the learner is depicted
as an active organism, making interpretations of what is required in a
given instructional setting and carrying out those processes, or transfor-
mations, that are consonant with his interpretation. Three basic types of
transformational processes are postulated in the model: Type I - rote
or associative learning in which the material is acquired more or less as
presented, Type II - conceptual learning in which the learner utilizes
abstract dimensions cof the material presented, and Type III - inferential
learning in which the aforementioned types are transferred to novel and
appropriate implications, or organizations of the material presented. By
definition, a Type III1 transformation is in an hierarchical relation to
the firat two types. However, the relationship between Type I and Type II
transformations are not clearly specified by the model. The purpoae of
the present report is to describe more fully the nature and relation of
these two transformation types.

The Type I-Type II distinction outlined above is similar to the
distinction in experimental psychology between rote and concept learning
tasks. In a rote learning task the learner is required to learn a
different response for each stimulus presented. 1If the stimuli are similar
to one an;ther in certain characteristics (e.g., several are red or several

are squares), the learner must use other characteristics of the stimuli

10
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to distinguish one from the other., When the total set of stimli in a
rote task all have some characteristics in common, the learner must
congider the particular combination of characteristics for each stimulus
in order to avoid errors. This latter process will be referred to as
stimulus compounding.

A concept learning task, on the other hand, requires that S learn
a common respmmse to more than one stimuli. Usually in the concept task
the stimuli that are assigned as common response are similar in some
characteristic(s) (e.g., all are red squares, even though they differ in
size or number). Thus, the learner may come to ignore the characteristics
of the stimuli that are not relevant to making the correct response in a
concept task.

Metzger's (1958) work indicates there are process differences involved
in learning in rote and concept tasks. He found that when the same
stimuli were used in rote and concept tasks (1) learning was more rapid
in the rote task than in a concept task in which stimuli were randomly
assigned tc response labels (an unsystematic concept task), but (2)
learning in the rote task did not differ significantly from that in a
concept task in which the concepts were defined by different values of the
same stimulus dimensions (a gystematic concept task). (Systematic concept
tasks are most often used in research on the learning of multiple concepts;
an example 1s the use of color and shape as relevant dimensions, with red
square being one concept, blue square another, red circle a third, and
blue circle a fourth.) Metzger suggested that his results could be
explained by postulating that one facter, response interference, is always
present when a response must be associated with two or more discriminably

different stimuli, but that response interference i1s somewhat offset by

11
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a second factor, "systematic concept formation," when the same stimulus
dimensions are relevant across the total set of concepts.

Metzger's suggestion that concept learning tasks lead to response
interference implies a compounding of the stimuli prior to learning
‘ associations between stimuli and responses. '"Systematic concept formation"
in systematic concept tasks is seen as taking place after stimuli are
compounded, and facilitates the learning of associations. The direction
of the non-significant difference between the rote task and systematic
concept task means obtained in Metzger's -study would support such an
interpretation (i.e., the rote task was completed more quickly than the
systematic concept task).

However, results obtained by Smith, Jones. and Thomas (1964) lead
to a somewhat different interpretation. They found that performance on

a systematic concept “ask was superior to that in a rote task, though

tne rote task produced significantly better performances than the

unsystematic concept task. Smith, et al.'s study differed in two impor-
tant ways from Metzger's (1958). First, the only dimension on which
stimuli varied was color. In the systematic ocncept task the stimuli
having a common response were of similar hues. Thus, primary stimulus
generalization in the systematic concept task may have been the critical
facilitator of learning. An additionel difference between the Smith,

et al., and Metzger studies was the stimulus pacing procedure. Metzger
utilized a 2:2 rate of presentation, while Smith, et al., allowed § to
pace the stimulus presentations. While this pacing difference may not be
the critical difference in the two studies that lead to the differing
results, it does reveal the possibility that Metzger's rapid pacing may

not have allowed Ss sufficient opportunity for mediation based on stimulus

12




dimensions, which seems to be what Metzger refers to as ''systematic
concept formation." If his rapid pacing procedure inhibited dimensional
mediation, it is possible that Metzger's interpretation of concept tasks
entailing response interference is somewhat incorrect.

A study by Sanders (1970) implies that stimulus compounding, and the
resultant response interference, is pot involved in the concept task
learning of some Ss, and that Metzger's "systematic concept formation"
is more accurately interpreted as an alternative process to stimulus
compounding in concept learning. Sanders studied transfer of learning
from systematic concept tasks to unsystematic concept tasks, and vice versa,
and he did allow the Ss to pace the stimulus presentation themselves. 1In
an attempt to explain the particular results he obtained, he correlated
performances on the first task with performances on the second task and
found differential transfer between the two transfer conditinns. His
interpretation involved postulating individual differences in preference
for and skill in rote learning processes (stimulus compounding) and concept
learning processes (systematic concept formation). If individuals do
differ in these ways, an S utilizing dimensional mediation, or systematic
concept formation,in a systematic concept task should not experience the
response interference resulting from stimulus compounding. Any learner
in an unsystematic concept task ghould learn more slowly since stimulus
compounding is necessary, but the learner with a tendency to utilize
systematic concept formation should experience the greatest difficulty
since systematic concept formation would not lead to a completion of the
task.

This discussion of the differrnces between processes required in

rote, systematic concept, and unsystematic concept tasks leads to specific

13




predictions concerning the learning outcomes in the three types of

tasks. Also, the postulation of individual differences implies that
learner characteristics will relate differentially to learning in the
tasks. When rote learning processes are involved and the stimulus compo-
nents are compounded, the learner should be able to distinguish accurately
between the stimuli for which he has learned responses and other very
similar stimuli that were not a part of the learning task. Conceptual
learning, on the other hand, would result in generalization of the
learned responses to the new but similar stimuli based on the concept
relevant attributes, and therefore, would adversely affect the accurate
discrimination of previously presented versus new stimuli.

Three kinds of learner differences may be important concommitants
of this difference between rote and conceptual processes. Individuals
may differ with regard to their skill in rote learning snd their skill in
systematic concept formation. Learners may also differ in the extent to
which they will utilize one or the other set of processes when the task
may be learned either way or when it 1s unclear from information given
which process 1s appropriate. Therefore, if process differences can be
demonstrated in different tasks, differences among learners in rote
skills, concept skills, and preferences for rote or concept learning
should affect learning in predictable ways.

Learner preference for systematic concept learning should (1)
facilitate performance in systematic concept tasks, since that tendency
would avoid response interference, (2) inhibit performance in concept
tasks in which no single set of dimensional mediators are appropriate,
since a rote learning process - stimulus compounding - is the appropriate

process, and (3) be unrelated to performance in tasks in which rote

14




learning processes are clearly appropriate. Systematic concept formation
skills should (1) facilitate performance in systematic concept tasks, (2)
be unrelated to performance in concept tasks in which nc¢ single set of
dimensional mediators are appropriate, and (3) be unrelated to performance
in tasks in which rote learning processes are clearly appropriate.
Finally, rote skills may facilitate performance in any of the above tasks,
though these skills are predicted to contribute more to performance in
tasks in which rote learning processes are clearly appropriate since
other learner differences may override the rote skills effects in the two
types of concept tasks.

Experimental validation of the process and learner diiference
predictions made above would imply that rote, or Type I, transformations
and conceptual, or Type II, transformations are distinct processes, with

neither one basic to the other.

Method

Subjects

Fifty college students enrolled in an introductory educational
psychology course volunteered for participation in the experiment, in
order to receive additional credits toward their grade in the course.
Research Design

Subjects were individually administered three individual difference
measures, followed by one of three experimental tasks. After criterion
performance on the experimental task, Ss were asked to distinguish
between stimuli used in the experimental task and other similar stimuli,
The meterials and procedures for each of the tasks in the order of admin-

istration is described in detail in the following parts of the Method

15
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gsection. For each S all tasks were presented during one session, requiring
from 60 to 75 minutes.

The Ss were assigned to one of six conditions in alternating
fashion in the order in which they appeared for the session. The six
conditions are defined by two orthogonal dimensions. The main dimension
is the type of experimental task: systematic concept learning, unsystem-
atic concept learning, and rote learning. The other dimension is defined
by two different orders of administration of the individual difference
measures, and was designed to determine whether there was a contaminating
effect of the individual difference measure presented immediately befcre
the experimental treatment.

Materials, Tasks, and Procedures

Individual difference measures I. After a general introduction

which indicated that there would be several tasks administered during
the session, all Ss worked on a task designed to measure prefervence for

conceptual learnigg.

The materials used for this task included an 11" by 18" cardboard,
divided by lines into a four by four set of equal size rectangles. In
each rectangle was the letter A, B, D, or E. Each letter was used in
four rectangles, though the form of the letter was not the same in any
two rectangles; form of the letters differed in case (lower or upper)
and in print (script or block). These letters served as labels for
sixteen 2%" by 3" cards, on which there was a square, diamond, triangle
or circle. The geometrical forms varied from card to card in size (with
sides of about 1%" or %") and color (black or white) so that no two cards
had objects that were exactly the same. The sixteen objects were assigned

to one of the letter labels on the board by making the four combinations

16
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of object size and color dimensions correlate perfectly with the letters
(e.g., small, white object were assigned E labels). The labels were
arranged on the board so that when the object cards were placed over
their appropriate letter labels, the array of cards was not ordered on
any object dimension or combination of dimensions. The arrangement of
stimuli and labels is drawn in Figure 1.

The S was shown the uoard with the object cards placed over their
appropriate letter labels so that the labels could not be seen. After
a description of the ways in which the objects and labels varied, he
was told that his task would be to learn which labels went with which
objects. He was not told thac any characteristics of the objects were
related to any characteristics of the labels. Then the E allowed the
S to uncover up to four labels to study for fifteern second periods. After
twenty such study periods, the S was asked to recall wnich labels went
with which objects.

Scoring for this task was based on the pattern of study choices
during the 20 fifteen second periods, not on the basis of recall. It
was agsumed that if a person preferred a concept learning orientation,
he would select more than one object label to study at a time and that
the objects selected would be similar to one another on some characteristic
or characteristics. Since objects of similar characteristics did not
often border one another on the boari, the selections of the coucept
learner wo&ld be separated from one another. Therefore, each study
period selection pattern was recorded and the S was given one point for
each pattern manifesting the concept learner pattern described above. A

high score on this measure indicates a concept learning preference.

17




Arrangement of stimuli and letter labels used in

preterence for concept learning task.

Figure 1.

18




Irdividual difference neasurea II and Il11. Tollowing the preference

task, Ss vere given a rote skills task and a concept skills task. One-half
of the Ss vorked on the rote skills task {{rst, vhile the other half took
the concept skills taak first.

The rote skills task involved remembering which of the numbers one
through twelve vere pair associated with strings of four G's, each string
differing from the o hers by the cequence of capital snd small letter C's
(e.g., § G C g vas paired with the nunbes 1). IMumbers wire cssigned
randoaly to the letter sirings, and all pairs were presented simultaneously
in numerical order or a plece of typing paper. The Ss wire alloved three
one-minute study periodes, ecach followed by a one-aiuute test. Prior to the
first study perfod, the S was not informed that there would be three
study periods. The test required assignnent of the numbers to the strings
of letters presented on the test sheet. The test included two additional
strings not present in the learning task, and the strings wvere listed in
a different randon order for each of the three tests. The sum of the
pairo correct on each test vas used to indicate skill {n rote learning.

The concept gkills task involved the uce of sixteen stimuli, which
were grouped into four sets of four stimul{ each. The stimuli vere
strings of the letters N, O, P, and Q. The letters vere always presented

in N-0--Q order, but each string differed from all others by the partic-

ular s2quence of upper case/lownr case forms of the letters. The four
groupings were defined by the case combinations of G and Q (e.g., all
sequences with a capital O and a small Q were grouped together and all
sequences with both O and Q capitalized were grouped together). Each

stimulus was pregented on a separate 3 x 5 card, and the group membership

19
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of the stimulus wvas indicaced by the color of 3 x 5 cards used (e.g.,
~rimili with O and Q both in lower case forms were presented on green
Ix S's).

Stimuli were described for S and he was instructed that his task
vas to determine the basis for grouping. He attempted to learn the basis
by selecting an inatance of one of the jgroupi=nzgc for study. Por all
selections after his third selection, S was required to verbalize his
best guess as to thé basis of the groupings before he could select
another instance. The selaction-study-hypothesis generation procedure
vas paced by E so that Ss could not spend longer than one minute per
selection. The task vas tcrminated the first time S expressed the bases
for placing the stimuli in the four different groupings. The score on
this task was number of selections before a correct hypothesis; thus, a
low score indicates skill in concept learning.

Experimeantal taak. Following ths individual difference tasks the
S was given a systematic concept learning task (SCT), an unsystematic
concept learning task (UCT), or a rote learning task (RT).

In all three tasks the same eight stimuli were used. The stimuli
vere generated from characteristics of shape (square or diamond), color
(red or bdblue), size (with sides of about three inches or about ll inches),
and position (to the right or the left of a line that bisectced the
picture). Of the 16 stimuli involving all combinations of the above
attributes, eight were selected so chat no two stirul{ had more than two
attributes in common. The stimuli were projected from a Kodak Carousel
projector to a wall. The S 3at between and slightly to one eide of the

projector snd the wall projection. The E st beside the projector.

20
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In the SCT, the eight stimuli were assigned number labels (ome, two,
three, or four) on the basis of the four combinations ot color and
position attributes. The UCT involved grouping the eight stimuli so that
there were no stimulus dimensions consistently relevant for the four
response categories, The UCT groupings included two stimuli for each
number (one, two, three, or four) response, and the relevant attributes
for each grouping were as follows: (1) size (small) and shape (square),
(2) size (large) and color (blue), (3) no attributes in common, and (4)
color (red) and position (left). In the RT each stimulus was randomly
assigned to its own number (one through eight). These three experimental
tasks are defined as Metzger (1958) defined the four dimension tasks in
his second experiment, though Metzger did not utilize the same stimuli as
the present authors. The stimuli used and their labels for each type of
task are presented in Appendix 1.

The E read the instructions which included a description of the
dimensions of attributes of the stimuli, the number of stimuli for each
number label response, and a description of the stimulus presentation
and responding procedures. If S asked about rthe basis for assignment of
number responses, E avoided answering by repeating that the task was to
learn which number went with each stimulus. Stimuli were presented omne
at s time. When S gave his number response, E rzmoved the slide and gave

the feedback "Correct, that was a " or "No, that was a " When

S was ready for the next stimulus, he indicat:d so verbally, This procedure

continued until S had given the corcect resporse for 15 stimuli in
succession.
The stimuli were presented in a sequence that prevented stimuli of

the same response label from appearing in immediate succession., The eight
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stimuli were presented in five different subsequences; after the fifth
subsequence, stimulus presentation began again with the first subsequence
without interruption.

Recall task. After criterion performance was attained on the
experimental task, Ss were told that they would be shown some slides of
stimuli presented in the previous task and some new, but similar stimuli.
Their task was to say whether they thought the slide had been presented
in the preceding task, and if so, give the appropriate number label for
that stimulus. The Ss were told that no feedback about correctness
would be given during this stage of the experiment,

A total of 24 stimuli were pres»nted, the presentation being paced
by the S. Eight of the stimuli were the experimental task stimuli. The
16 additional stimuli involved two presentations of each of the eight
stimuli not previously presented but which involved variations of the four
dimensions used in ::he experimental stimuli. The order of presentation
of the 24 stimuli was random.

The Ss' responses were used to determine four scores: (1) Correct
positive recall: number of the eight previously presented stimuli that
were correctly labeled. (2) Correct negative recall: number of the 16
new stimuli that were correctly identified as not being experimental

task stimuli. (3) Stimulus generalization: number of the 16 new stimuli

that were labeled in the same manner as one of the previously presented
stimuli that had three attributes in common with the new stimulus, (4)

Concept generalization: number of the 16 new stimuli that were labeled

in the same manner as one of the previously presented stimuli that had
the two concept relevant attributes in common with the new stimulus.

(For those Ss in the RT condition, a concept generalization measure is
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not appropriate. In analyses involving concept generalization, the
stimulus generalization measure was used for those in the RT condition.)
The labels that were scored as stimulus generalization and concept

generalization are presented in Appendix 2.
Results

Prior to the analyses for predicted effects, the authors investigated
the effects-of order of presentation of skill tasks on experimental task
performance in the three task conditions, When S was given the rote
skills task immediately preceding the experimental task, he was classi-
fied as a 1; when he was given the concept skills task immediately before
the experimental task, he was classified as a 2, Then classification
was correlated with experimental task trials to criterion and the results
were r = .01 in SCT, r = -.29 in UCT, and r = ~.08 in RT. A comparison
of the regression of skill order on experimental task performance in the
three conditions resulted in an F (2,44) = 0,40, The overall effects
of skill task order on skills task performances was also calculated, and
resulted in r = -.13 for concept skills and r = -.07 for rote skills.

The authors concluded that the effects of order of skills task administra-
tion did not require qualification of the other results of the study, and
additional analyses were performed without regard to the order of presen-
tation of skills tasks.

Results concerning process differences. A multivariate analysis of

variance was calculated to determine differences among SCT, UCT, and RT
conditions on the five dependent measures: (1) trials to criterion in
the learning task, (2) correct positive recall, (3) correct negative

recall, (4) stimulus generalization, and (5) concept generalization. The
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analysis yielded a l? (10) = 31,92, p < .01, indicating an overall
difference among conditions (Morrison, 1967, p. 198). The relevant means
and standard deviations are presented in Table 1.

Using a procedure for multivariate multiple comparisons described
by Morrison (1967, pp. 182-185), comparisons were made for each of the
five dependent measures. Table 2 presents the 952 simultaneous confidence
intervals for the observed mean differences between the three pairs of
learning conditions; if a difference of zero amount is not included
wichin the interval, the interpretation is that the observed difference
indicates a mean difference beyond the .05 level of significance.

Results concerning individual differences. 1In addition to making

hypothesis concerning learning task effects, E predicted different
relationships between specific dependent variables and individual differ-
ences in preference for and skill in rote and conceptual learning. Since
the individual difference measures have not been studied previously, it

is appropriate to present information concerning the reliabilities of
these specially constructed measures before presenting the analyses
related to predictions involving these measures. It was assumed that 1if
the measures were reliable, they should manifest similar intercorrelations
in the three conditions. Since Ss were assigned to the conditions in a
fashion designed to equate initially the conditions, since Ss experienced
no difference in condition treatments before they worked on the individual
difference tasks, and since the conditions did not differ significantly
on any of the individual difference measures, any difference in the
correlations of individual difference measures among the three conditions
would be the result of unreliability of measurement in one or both of the

measures. Correlations of each of the three individual differences with
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Means and Standard Deviations for Five Dependent Variables

Table 1

in the Three Learning Task Conditions

Criteria Learning Task

SCT ucT RT
(n=17) (n=16) (n=17)

Trials to criterion X 61.8 128.9 75.6
Sx 40.28 36.07 29.61

Correct positive recall X 6.2 6.7 6.9
Sx 1.67 1.09 1.03

Correct negative recall X 8.9 13.6 15.1
Sx 4,07 2.36 1.11

Stimulus generalization X 7.4 2.8 1.5
Sx 3.79 2.20 0.72

Concept generalization X 6.1 1.8 1.5
Sx 4,37 1.00 0.72

ST
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Table 2

The 95Z Simultaneous Confidence Intervals for Observed Mean

Differences on the Five Dependent Variables between Pairs

of the Three Learning Conditions

Criteria Learning Condition Means Being Compared
SCT - UCT SCT - RT UCT - RT
Trials to criterion 31.2 to 102.9" -20.3 to 50.2  16.3 to 87.9"
Correct positive recall -0.9 to 1.8 -0.6 to 2.0 -1.1 to 1.6
Correct negative recall 1.7 to 7.5* 3.3 to 9.0* -1.3 to 4.4
Stimulus generalization 1.6 to 7.1* 2,0 to 7.3* -2.4 to 3.0
Concept generalization 1.9 to 7.2* 3.3 to 8.5* -1.3 to 4.0

*
p < .05
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one another for each treatment condition ure presented in Table 3.

The marked fluctuations in correlations indicates that at least two of
the individual difference measures probably lack sufficient reliability
to correlate significantly with other measures. Therefore, the following
analyses of predicted relationships should be read for information about
the usefulness of the individual difference measures in addition to the
concern for differential relationships of the individual differences in
the different learning conditions.,

Hypotheses concerning predicted relationships of the individual
differences and learning in the different learning tasks were tested
by comparing the regression of each learner difference measure on trials
to criterion in the three learning task conditions. The related correla-
tion coefficients are reported in Table 4. The first hypothesis tested
concerned learner difference in preference for concept learning. The
preference measure did differentially relate to learning in the three
learning task conditions (F (2,44) = 6.18, p < .01)., However, further
analysis indicated that preference did not significantly facilitate
learning in SCT when compared with RT (F (1,30) = 0.86).

The second set of hypotheses concerned the relation of concept
skilis to performance in the learning tasks, and regression analysis
revealed an overall difference among learning conditions (F (2,44) =
7.78, p < .01). However, the hypotheses concerning concept skills were
not supported since those skills as measured were significantly related to
performance in UCT (r = -.70, p < .0l) and there was no difference in
facilitative effects of the skills between SCT and RT (F (1,30) = 0.68).

Finally, rote skills as measured were not differ: itially related to
performance in the three learning tasks (F (2,44) = 1.02, p > .05).
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Table 3
Information concerning the Reliability of the Three Individual Difference
Measures: Intercorrelations of the Individual Difference Measures

in the Three Learning Task Conditions

Measures Correlated Learning Task Conditions Overall

SCT ucT RT
(n=17) (n=16) (n=17) (N=50)

Preference for concept learning + t

-.83 -.68 t

—c38 -.53
and concept skills

Preference for concept learning 59*
and rote skills

(&)
(W)

—c29 .08

*
Concept skills and rote skills -.58 -.53 A4 -.22

*
p < .05

t p < .0l

28

. == =

G EE E Es

g VT



'lmu---—mmmm:xrﬁxﬁ

Table 4
Correlations between the Three Individual Difference Measures

and Trials to Criterion in the Three Learning Conditions

Individual Differences Learning Conditions

SCT ucCT RT
Preference for concept learning -.41 .631’ -.18
Concept skills b -.70" .24
t p < .01

Note: 1.05 = 48
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Further analysis of the differences betweer UCT and RT also resulted in

no aignificant differences (F (1,29) = 1.72, p > .05).
Discussion

The diffarences in learning in the three types of learning task,
are in esaential agreement with Metzger's (1958) zciults, though the
non-aignificant diffcrence between rote learning and systematic concept
learning were in the oppoaite direction from that observed by Metzger
and were in the same direction as those observed by Smith, Jones, and
Thomaa (1964). Takan togather the two previous studies and the prasent
ona astablish with quita diffaring matsrials and procedurea that laarning
s set of concepta having different relevant dimenations (UCT) 1a much
more difficult than learning to claasify objacta on the basis of common
relevant dimenaiona (SCT) or learning to label each object individually
(RT).

The praasent atudy also included a procedure for revealing particular
diffarencas in vhat ia lesrned in the three types of tasks. After Ss
had demonatrated that tha appropriate responses had been learned for
each of the stimuli, they were asked to dietinguish between the stimuli
for vhich they had lasrned responses and other stimull that were not a
part of tha learniny task. The preaent authors reasoned that rota task
laarning would result in accurats diacriminations between the new and
old atimulj, but that those Ss vho iearned the set of concepts having

common relevant dimensions (SCT) would wmske errors by generclizing the

relevant dimenaions to tha nev stimuli. These prediciions were confirmed.

The diffarence batween RT and SCT Ss in accurate distinctiona batween

previously presanted atimuli and new similar stimuli supports tha view
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that a stimulus compounding process required in a rote task is not
necessary in a systematic concept task. The related errcrs i{n these
dietinctions made by Ss in the SCT were concept generaliration errors,
vhich is interpreted toc indicate that the concept learning process tends
to lead to an elimination from memory of the i{rrelevant attributes of
objects or events. The profile of correct negative recall and generaliza-
tion scores of Ss in the UCT condition indicates that these Ss learned
through essentially the same process of s:izulus compounding thsut the

RT Ss used.

The present authors also predicted that procese differences among
the three types of tasks alloved for the possibility that the learner
characteristice important in cne type of task would have a different
relevance or no importance at all in the other task types.

First, iv wae predictad that learner preference tor systematic
concept learning should facilitate performance in the systemaric concept
task (SCT), inhibit performance in the concept task in vhich rote
processes were appropriate {UCT), and be unrelated to rote task learning
(RT). Waile the latter two predictions were confirmed, the preference
measure was not significantly more related to performances {n the SCT
than in the RT, though the correlation values were in the appropriate
directions (see the first rov of values {n Table 4&).

The second set of individual difference predictions concerned skill
in systematic concept learning. Concept skill was predicteéed to be
positively related to performance in SCT and unrelated to performance in
UCT and RT. The predictions were not confirmed, and the significant
negative relationship between this skill as measured and performance in

the UCT is diff.cult for the present suthors to conceptualize. The
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pattern of relationships of this vsrisble to performance in the three
lesrning tasks is so similsr to those involving preference for concept
lesrning that ths cnly reliable factor in the skills measure may hsve
been preference for concept learning. Such would have been the case if
the instructions to the skills task had been ambiguous, and Ss did express
considerable confusion in this task.

The third set of individual difference predictions were about
relationships of skill in rote lesrning and performance in the three
learning tssks. The relevsnt analyses indicsted no relationship of rote
skills to any of the three tasks. A difference in administration proce~
dures betwsen the skills tssk and the learning tssks may have reduced the
underlying relationships bétween skill and performance in the learning
task. The skills tssk was definitely speeded and no S remembered more
than eight correct responses for the twelve stimuli during any one of the
three exposures. By contrast, the learning taska were paced by the S.
Thus, it is possible that the lack of significant, supporting findings
here were the result of thia procedural difference.

Becauwe the individual difference measures are not fully developed,
the conclusions bssed on these findings must be more tentative than those
concerning process differences. However, the differenitial relationshipe
betwe~n preference for concept learning and learning in the three types of
tasks supports the view that the process difference between rote and
concept learning is psralleled by s iearner difference in the tendency to
utilize the different processes. The process differences as described and
the results using the individual difference measure of preference for
systematic concept formation would imply that the two processes (Type 1 snd
Type Il transformations in Di Vesta, 1970) sre somewhat independent of one
another, with neither one basic to the other.
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Appendix 1

Response Labels for the Eight Stimuli Used in the Three Learning Tasks

Stimuli Label in
Systematic Unsystematic Rote
Concept Task Concept Task Task
| 1 1 3
¢ 1 3 4
(} 2 ' ;
0 2 4 1

- S

Outlined objects were red and solid objects were blue.

1
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Appendix 2
Stimulus Generalization and Concept Generalization Scoring of Labels

for New Stimuli in the Post-Learning Test

St:imuli1 | Labels in
Stimulus generalization Concept generalization
~ for ' for
SCT . UCT - RT SCT UCT RT

"= e A\— - .
: "N 3o0ré4 2 6 or 8 4 -2 6 or 8
: '\v/ - :
Y i
' -1
i & lorid lor3 4 or 5 4 1 4 or 5
e
v
D l 3or4 lor 3 2o0r5 3 1 2o0r S5
i 1
! ;
’ & i 2o0r3 2o0r4 1loxr8 3 1 lors8

— | ' lor2 .loré 1 or 3 2 4 1or3
S S
B, .
Tk ! '
%f L i 20r3 . 3ork 2 0r7 2 lor 4 20r7
=i |

. Outlined objects were red and .solid objects were blue.
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Summary

The Effects of Note-taking and Rate of Presentation

on Short-term Objective Test Performance

Donald L. Peters

Technical Problem

This study investigated both the effects of note-taking and the rate
of vresentation on immediate objective test performance. Previous research
had yielded conflicting results concerning the value of note-taking to the
student. This study hypothesized that some of the confusion could be
attributed to lack of control over the rate of presentation of the material.
Additionally, an attempt was made to isolate listening effects from other
information processing steps and to determine the effects of individual

differences on listening skills.

General Methodology

A study was conducted which manipulated rate and type of presentation
as well as note-taking to yicld six experimental conditions. Subjects
were randomly assigned to treatments and individually administered several
individual difference measures thought to be related to listening effi-
clency. The subjects were then administered one of the six treatments

and post-tested by means of an objective test.

Technical Results

A three way analysis of variance indicated a significant main effect

due to the manipulation of the note~taking instructions with significantly
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more correct responses on the criterim test being recorded by subjects

not engaged in note-taking. Regression analyses uncovered several aptitude/
treatment interactions suggesting that low efficiency listeners performed
better when material was presented at slower rates and when they were not

engaged in taking notes.

Educational Implications

The results indicate that note-taking activity on the part of students
may have a significantly negative effect on performance. Further, this
effect seems to be most important to subjects who have less efficient

information processing skills,

Implications for Further Research

This study suggests that specification of the type of materials used,
the rate of auditory stimulus presentation, and the individual character-
istics of the learner are all necessary for an analysis of the utility of
note~taking behavior. Further, the data suggest that other processes
besides listening are affected by note-taking. Systematic investigation
to &etermine what those processes are, and how they are affected would

seem particularly profitable.
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The Effects of Note-taking and Rate of Presentation

on Short-term Objective Test Performance

Donald L. Peters

Although note-taking is advocated by most teachers, some students
contend that taking notes during a lecture hampers their listening compre-
hension. The students maintain that while they are busy writing down one
point, they do not hear others. Surprisingly, there has been little
systematic effort to determine whether or not the student instrumental
activity of note-taking actually improves performance as measured in
subsequent testing situations.

The few studies dealing with the effects of note-taking on recall
offer only mixed support for the value of this activity. Pauk (1963), for
example, found no differences on immediate recall between subjects who
took notes and those who did not. Eisner and Rohde (1959) found no differ-
ences in performance the following day between subjects who took notes
during a presentation and those who took notes following the presentation.
Both groups were permitted to study their notes during the interim between
the presentation and the testing. McClendon (1956) reports no significant
differences in either immediate or delayed recall between those students
who took notes and those who did not.

Crawford (1925) and McHenry (1969) do report significant differences
favoring note-takers on true-false and multiple-choice tests administered

immediately following a study period. McHenry found all three of his
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note-taking treatments (copious, abbreviated, and fact-principle) had a
significant effect. All three groups scored higher than a no-note control
group on a multiple-cherice listening comprehension measure. Peters and
Harris (1970) also indicate that subjects permitted to take notes during
a taped presentation, or who were provided with prepared notes in topical
outline form, performed significantiy better on a subsequent multiple-
choice test than a no-note control group whether or not time was provided
for review. No significant performance differences were found between

the note-takers and those provided with the prepared notes.

One variible that has been either experimentally controlled or
allowed to vary randomly in the above studies is the rate at which the
material was presented to the subjects. It would seem reasonable that a
sharp increase in the rate of presentation would decrease the benefits
accrued from takirg notes. That is, taking notes during a very rapid
presentation may interfere with listening while at slower speeds it may
enhance listening by increasing the concentration of the student. This
would suggest that there would be a crosc-over rate at which note-taking
would make no difference in perfcrmance. A relationship of this sort
would help to explain some of the conflicting results appearing in the
note-taking literature.

The question then arises as to where the cross-over might occur.
Although no research has been directed to this question, one might venture
the guess that it would fall within the range of the normal rate of speech.
A variety of suggestions have been made concerning what constitutes a
normal rate of speech. Johnson (1966) states that the standard rate of
radio speech is from 150-225 words per minute (wpm). Nichols and Stevens

(1967) suggest that the normal conversation rate is approximately 125 wpnm.
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Oliver, Zelko, and Holtzman (1966) state that the average person speaks at
a rate of 125-160 wpm, while Taylor (1964) suggests 135-175 for the average.
The consensus seems to be that the normal rate of speech is between 125-
200 wpm.

Several studies (Nelson, 1948; Goldstein, 1940; Fairbanks, Guttman,
and Miron, 1957; Jester, 1966; Orr, Friedman and Graae, 1970) have examined
the effect of rate of presentation on the performance of adult subjects.
In thegse studies comprehension, as measured by multiple-choice tests,
appears not to be significantly affected until very high rates (that is,
300 wpm or more) are reached. However, in these studies no nctes were
taken by the subjects.

Research in the area of note-taking an! its effects on listening has
seldom taken individual differences of the learner into account. Peters
and Harris (1970) investigated the effects of several global learner
personality variables on performance with disappointing results. Of
several possihle interactions, cnly one was found to reach an acceptable
level of significance. Subjects scoring low (tolerant) on a measure of
intolerance for ambiguity (Budner, 1963) demonstrated inferior learning
when not permitted to take notes whereas subjects scoring high on this
measure showed no differences in performance whether or not they were
permitted to take notes.

A more promising area of search for the interaction of individual
differences with learning conditions is to look at variables closely
related and relevant to the demands of the learning situation. Where
presentation rates are varied, two such variables might include the indi-

vidual learner's own rate of speech and his listening efficiency.

41




The purpose of che present research was to determinr: the effect of
note-taking on listening efficiency as measured by an immediate objective
test of learning; the effect of variations in the rate >f presentation;
and, the possible interaction of the two. Additionally, an attempt was
made to determine if the effects could be isolated 1s listening effects
rather than as facilitation of or interference with some later aspect of
the information processing cycle. Lastly, the effects of aptitude by
treatment interactions on performance were investigated utilizing aptitude
variables thought to be closely related to the learning situation. The
two variables selected were listening efficiency and oral reading rate.
Both were thought to be reflective of the rate of information processing
of the individual and hence to be related to the independent variables

of the present study.

Method

Subjects

Eighty-two undergraduate students enrolled in an introductory
educational psychology course served as subjects for the study. Their
participation earned them points toward their course grade.

Materials

Fifty social-psychological terms appearing in Kretch, Crutchfield,
and DLallachey (1962) were randomly sorted into three lists, as follows:
List A was comprised of 20 definivions and included a total of 436 words
with the terms and their definitions ranging in length from 13 to 32
words; List B was also comprised of 20 other definitions and included 433

wordy with individual items ranging in length from 12 to 31 words; List C
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vas comprised of 10 definitions and included 190 wvords with iteme ranging
from 10 to 28 words. An exampla of s tarm from List A 1s: 'Moras - a
class of norms vhich specify proper behavior in standard behsvior events
of vital importancs to tha membars of sociaty.” Tha tarms used on each
list ars provided in Tadla 1.

List A was recorded at 130 wpa with tha sean duration par item of
10.1 seconds. Lirt B was racorded at 192 wpa with tha mean duretion of
items being 6.75 seconds. (Nota that lists wers confounded with rsta of
preserntation.)

A 1613 word passaga of scientific matarial, "Steel ss an Alloy,"
adapted from Ausubel (1963), was slso racorded at two rates. The "normal"
rste vas 146 wpa and tha "fast" rste was 202 wpa.

A 150 word non-tachnical passage dealing with modification of social
behavior wvas daveloped to provide a controlled stimulus for assessing the
subject’s usual oral raading rate (ORR).

Procedura

Tha subjects wera randoaly sssigned to ona of four listening
conditions: 1) tha passaga vas presanted at a normsl rste but the subject
vss not permitted to take notes; 2) the passage vas pressnted st a normal
rste and the subject was permitted to take notes; }) the passage vas pre-
sented at a fast rate and tha subject was not permittad to take notes;

4) the psssaga vas presented at a fast rste and the subject was permitted
to take notes; or, 5) the subject vss sspigned to one of two reading
conditions, one in which he could take notss and the other in which note-
taking wvas not pcrnitted.l The sutjects vho read the material vere

allotted a time period equivalent to that of the "fast'" listening group.
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Table |

Social-psychological Terzs Used in Assessment of Listening Efficiency

Teot A Test B
Source List A Term Source List B Tern
1 Marginal Man Neutral Region

2

10

i1
12

13

14

15

16

18
19

20

Role Conflict

Net Connectivity
Lesder

Group ldeology
Cultural Premiges
Status

Repression
Autisa

Prestige Want

Span of Apprehension
Cognitive Multiplexity

Assimilation

Ethrocentrisa

Plural ietic Ignorance
Communicatiorn

Connot at ive Meaning
Anticipatotry Socialization
Autokenet ic Phenomenon
Morrs

{cont'd)
&4

Role Incompatidility

Communication Net
Group Structure
Core Culture
Wichd rawval
Substi{tute Gecal
Menzal Set

Head

Cognitive Inter-
connectedness

Adaptotion Level
Prejudice

General Persuasi-~
bility

Language

Status Discrepancy
Position
Counter~conformity
Folkways
Regression

Denotative Meaning
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Table 1 (cont'd)

Socisl-psychological Terms Used in Assessment of Listening Efficiuncy

Test A

Test B

Source List C

Tera

Source List C Tern

21 Balance Theory Causal Systenm

22 Halo Effsct Membership Group

2] Projsction Cognitivs Disson-
ancs

24 Unidimensional Scale Attitude Constel~
latfon

25 Peaeudocommunicat ion Rzaction Pormat ion
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The subjects were administered the procedures individually with the
taped material preaented vis earphones. They were informed at the outset
that the study was concerned with their performance on a series of listen-
ing tasks, that they would have to listen carefully, and that they would
be tested on the material. The sequence of avents was the same for all
subjects: they first listened to List A and then were tested on Test A;
they then listened to Liet B and then were tested on Test B; they were
then adminigzered the oral reading rate (ORRK) test; they then listened to
the taped lecture material; followed by the criterios test. The subjects
in the note-taking treatments wers told, prior to the lecture presentation,
“You probebly should take notes on the material on the paper I have
provided ." Those subjects wvho were in the treastments where notes vere
not permitted, were instructed, "Liaten carefully.” Ko mention was made
of notes and no paper was provided the subjects who were {n these treatsents.
Hessures

Listening efff{ciency. Following the taped presentstion of each list

of definitions, e fill-{n teat requiring recall of the terms vas adminis-~
tered. Each Test A {ncluded twenty definitiona from .ist A plus f{ive
definitions from Liet C as a control for prior lesrning. Test B inciuded
the tventy definitions from Liet B plus the remaining five dofinitions
from List C. The reliabilities of the two teots were .54 and .70
respectively. The difference between the subject's scores on Tests A and
B constituted his listening efficlency score.z The use of the difference
score, vhile less reliable, pernitted assesasment of the subject's abilicy
to process information under rapid presentation conditions adjustad for

ind{vidusl differences under normal preaentstion conditions.
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Oral reading rate. The subject was requested to read aloud the 150
word passage of non-technical material. The time in seconds frox start
to completion constituted the measure for oral reading rate. The stability
of the measure across two occasions during a single one-hour testing
period was found to be .55 (N = 29).

Learning critarioa. A 25-item, five-alternative multiple-choice
test on the lecture mterisal served as the criterion measure. The internal

consistency reliability (K.R. 20) was .52.

Number of notes. For those treatments vhere notes *‘ere encoursged

the notes were retained and a count was made of the number of words they

contained as an index of the extensiveness of the note-taking activity.

Results

Initial Equivalence of Groups
¥No significant differances at the .05 level were found among the six

groups for the scores on tests A or B, or for the ORR messure. Mor did

the groups differ on the {tems from List C (parts of tests A and B). For

those conditione vhere notes wvere encouraged, no significant diffarences
smong tteatments wvere found in the extensiveness of notés taken. No sex
differcaces wetre found on any of the above variables. As a result of
these anelyses the groups were assumed to be aguivalent.

Effects of Note-taking and Rate of Presentation

0f central concern in this study was the question of the effects on
the lesrmning criteris of taking notes, variations in the¢ presentation of |
the 2aterial, and the {nteraction of the tw. Table 2 presents the

resulte of a three way analysis of varfance (MNotes x Presentation x Sex)
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Table 2

Analysis of Variance of Multiple-Choice Learnirg Criterion Scores

Source of

Variance af Mean Squares F Ratio
Notes 1 29.93 3.12
Presentation 2 £7.23 1.80
Sex 1 21.13 2.21
Notes x Presentation 2 2.32 0.24
Hotes x Sex l 0.22 0.02
Presentation x Sex 2 18.73 1.95
Notes x Presentation x Sex 2 2.47 0.26
Error 70 9.58
“p<.0s
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with unequal cell sizes. The azalysis yielded P (1,70) = 3.12, p < .0%
for the main effect due to note-taking. Significantly more correct
responses to the criterion test were made by subjects who were not engaged
in taking notes. None of the other sources of variance were found to have
significant effects (p > .03). All cell means are pregsented in Table 3.

Aptitude/treatment Interaction

To determine if differential learning took place as a result of the
individual differences in learner aptitudes in the different treatments,
the criterion test scores of the subjects were regressed on the sptitude
scores (ORR, Test A, Test B and Listening Efficiency) aeparately by
treatment conditions. A comparison was made of the slopes of the regreeasion
lines thus obtained from each aptitude criterfon pair, This procedure
indicated no significant differences in regreunsion slcpes when wither the
Test A score (based on listening to a passage presented al a norme! raie)
or the ORR =easure were defined as the aptitude variables. However, vhen
using the Test B acore and the Listening Efficiency score as aptitudes,
the analysis ylelded F (5,70) « 5.34, p < .00); and F (5,70) = 4.74,

R ¢ -0l, respectively, for differences in slope of the regresston lines
obtafned by regressing the learning criterion ecores on the aptitude
scores. The correlations, regression conefficients, and intercepts obtained
are presented in Tsgbles 4 and 5.

In generai, both interactions suggest that low scorers on the aptitude
measures {(lov efficiency listenaers) perform better vhen material wvas pre-
sented at a normel rate or read and when they were not engaged in taking
notes. Note~taking appeared not to interfere with learning, nor to be

advantsgeous for high aptitude scorers. This {s illustrated in Figure 1
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Table 3
Suzmary of Mean Test Scores Cbtaiiied by Males and Females

in Each Experimental Treatment

Method of Presentation

Note-taking

Treatment Norcal-Oral Fast-Oral Reading
Males FPemales Males Females Males Females

No Notes 13.50 10.44 9.83 10.22 12.50 11.86

Noces 12.00 9.33 9.75 9.18 9.67 10.60
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Table 4

Regreasion Analysis of Learning Criterion Scores on Test B Scores

Presentation Method

Note-taking
Treatment Normal -Oral Fast~-Oral Read
Reg. Reg. Reg.
r Coef . Iant. r Coef . Int. r Coef. Int.
Ko Notes -.43 -0.59 16.37 .55  0.4) 6.62 -.61 -1.10 20.91
Notes .61 0.60 5.06 .17 0.16 8.08 .27 0.32 7.86
Table 5
Regression Analysis of Learning Criterion Scores
on Listening Efficiency Scores
Presentation Method
Note-taking -
Traatient Normal-QOral Fast-Oral _Read
Reg . Reg. Reg.
r Coef. Int. r Coef. Int. r Coef. Int.
No Notes -.09 ~0.12 12.94 40 0.3) 6,43 -.82 -~1.85 33.76
Notes -.01 -0,02 10.32 & 0.11 8.15 .20 0.2 7.7
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Pigure 1. Regression of multiple-choice learning criterion scores
on Test B aptitude scores for six treatment conditions.
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vhich presents the regreesion lines for the six treatments utilizing the

List B test score ae the aptitude measure.
Discussion

One of the purposes of this reeea:ch wves to determine the effect of
note-taking upon performance on an immediately administered multiple-
choice test. Surprisingly, the results have indicated a deleterious
effect of such activity. Th'’s ie more consistent wvith the naive psychology
of students than it is with the results of previous research. The latter
suggested either no effect, or a facilitacing effect for note-taking.

Yet for all three presantation conditions in the present etudy the effect
holds; though 1t wae =most marked for the slow taped presentation rate end
for the reading conditions.

The results for the reading cond [tion are moet readily explained by
the possibilicty that subjecte wvho were not taking notes spent wvhatever
extrs time they had et their disposal to read the material more than once.
Tor the subjects in the treatmsents vhere materials wvere presented et e
"normal"” rate of speed, an alternative explanation is suggested by the
occesional doodles found on the notes. Thus, it 1s possible that the
146 vpm rete vas too slov for some of the subjec:s. Since the material
vas not itself terribly interesting, the slower 1ete may have encoursged
such non-feciliteting behaviors ss thinking of other things, fiddling with
the pencil, snd doodling. The faster rate (202 wpa) may hsve encoureged
more sttentive behavior.

The differences between the notes and no notes conditions for the
"fast” teped presentations were not significantly different. This suggeete

the hypotheeized "cross-over" point msy be close to thie presentation rate
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value (that is, about 200 wpm). However, further rasearch with different
materials and more rapid presentation rates will be necesssary to determine
the accuracy of this suggestion.

That there wvere no significant differences across presentation
variations raises the question aa to vhether or not note-taking actually
affects listening behavior or information processing at some later point
in time. That is, the present evidence sheds soms doubt on the notiosi that

the activity of note-taking interferes with the reception of the material.

Rather, (t seems that note-taking is an attention~directing sctivity which

limits the amount of information processed whether it be nresénted orally

or in wvritten form. One could hypothesize that vhen the decision is made

as to vhat to include Ain the notes, other information inpute are disregarded
or not processed; vhereas, vhen these decisions are not required, larger
quanticties of information are processed. If the information {s presented
slovly enough selection decisions probably are not necessary unless notes
‘re to be taken. Only vhen the information input exceeds the limic vhere

it can be processed entirely would some selection decision d» needed
vhether or not notes are being taken.

The analysis of the aptitude/treatment interactions provides additional
clarification of the relationships between rate, note-taking and the learner
variables. The reader will recall thst, overall,the taking of notes had
a deleterious effect on performance. The effect was least evident in the
efficient listeners (high scorers on Test 8 and dif{ference measure Test A~
Test B). This group might be more accurately called efficient information
processors since the measures involved more factors than just listening.
Having first gone through List A and the test on that iist, the subjects

were nore aware of vhat wvas expected of them when presented with List B.
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Although List B represeated s more rapid preeentation rate, the "efficient
listenere” scored higher on the teet for thie list than they did on Test
A. The "inefficient” lietenere’ ecoree on Teet B fell belov those of

Teet A. This {mprovement exhibited by the efficient learners reflecte a
nore adaptive response for the requiresents of the task, that e, they
focueed in on the terms themselvee rather than on the details of the
defin.tions etc.. In general, their selection of materials to be proceeeed
was more accurate than {t was for the inefficient lieteners. This
probably also 1s true of their selection of materisls for their woies, and
under the faet presentation mode, their eelection of materfal for procese-
ing when not taking n.tez. In the "faet presentation with notee permitted"
condicion the activity of note-taking may have {nterfered somevhat with
the procees.

These findings suggest that as hypothesized, there Joee exiet a
cross-over poin” in presentation rete before which note-teking facilitatee
scquisition of material and after which it hae a deleterio:s effect.
Purthersore, this point varies, depending upon the individval'e information-
processing efficiency. Specification of both the characteristice of the
subjects and of the rates of presentation of the suditory stimuli would
therefore seem essential 1f the contradictory findings of reeearch on the
effects of note-taking are to be understood. 1f ae euggested earlier,
different lecture materisl contente play a role in the value of note-~
taking, this variable too needs to be clearly specified. The effect of
note-taking on performance is nore cozplex than wvae suggeeted in previous
research and has unrealized poesibilities in understanding the variables

that effect meaningful learning.
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Notes

It should be noted that the randomr assignment of subjects to treatments
was separate for the listening and reading conditions, though both
samples were drawn from the same population.

Note that since the order of presentation remained the same for Lists A

and B, any order effect is confounded with the effect of rate.
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Summarx
The Effects of Recall Mode and Recall Interval

Expectancies on Note-taking and Recall

Paul D. Weener

Technical Prcblem

This study investigated the effects of different student expectancies
on the recall of prerented material and note-taking activity during study.
The general hypothesis underlying this research is that the manner in
which a student actively operates on visual stimulus materials is depen-
dent on his expectancies of when and in what form the information will

have to be retrieved.

General Methodology

An experiment was conducted in which six treatment groups were given
different expectations about when and in what form some visually presented
material would have to be recalled. The two expected recall intervals
were '"immediate" and "one-week delay." The three expected recall rodes
were multiple-choice, essay, and verbal summary. These two factors,
completely crossed, determined the six experimental groups. Regardless of
the expectation created, all subjects were given a multiple-choice and an
essay test immediately following a thirty minute study period and again one

week later. Note-taking was permitted during the study period.
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Technical Results

Scores were obtained on the multiple-choice and essay test for both
immediate and delayed recall. In addition, the number of words of notes
taken during study were counted. No significant differences in mean
scores were obtained for the three ievels of the expected recall mode for
the multiple-choice or essay test, immediate or delayed. There was a
strong trend, but no significant differences, in the number of notes
taken under the three conditions with the order of the means being multiple-
choice, essay, and verbal presentation.

The expected recall interval effect produced significant differences
on essay test performance and in amount of notes taken but no significant
differences in multiple-choice test performance. The immediate recall
expectancy resulted in higher scores on the essay test but fewer notes

taken during study than were observed under the delayed recall expectancy.

Educational Implications

The results imply that the expectancy of regular periodic quizzes
and recitation activities which require recall shortly after .tudy woula
result in better recall learning. The inverse relationship between
essay test performance and amount of notes taken implies that note-taking
has little or negative value in situations in which the notes taken

cannot be used in later review.

Implications for Future Resiearch

Stronger test expectancy effects should be created and analyzed bef re
concluding that the type of test expected has no influence on the amount
recalled or the student's activity during study. The research should be
expanded to situaticns in which review of notes is permitted end to situa-

tions in which material is auditorily presented.
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The Effects of Recall Mode and Recall Interval

Expectancies on Note-taking and Recall
Paul D. Weener

The marner in which a student actively operates on visual or auditory
stimulus mztarials in an instructional setting is dependent on his
expectancies of when and in what form the information will have to bhe
retrieved. The learner can select from a variety of information process-
ing strategies depending on his perception of the desired output. Some
tasks require the learner to focus on isolated bits of informaiion and
to store the presented information for a very brief period of time.
Simple rehearsal processes may be adequate to fulfill! the requirements
of such a task. On the other extreme, some tasks require the learner to
focus on broad, integrative principles and to recall the material months
or even years later. Such a task would scem to require active transfor-
mational and coding processes which are, as yet, not well understood.

Within instructional settings, teachers use various types of tests
as criterion measures of learning. Multiple-choice tests, essay tests,
and oral presentations are common criterion methods used in educational
settiugs. It is likely that tre t'pe of lcarning measure used determines
the students' study activities and the amount and organization of what is
learned.

The learner's activities which intervene between the presentation of

the instructional task and the student's performance on the criterion task
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are assumed to be adaptive behaviors which are influenced by the learner's
perception of the desired criterion performance. These intervening
learner activities have been referred tc as "instrumental behavior"
(McKeachie, 1961), "mathemagenic activities' (Rothkopf, 1968), and
"mediating prncessee" (Anderson, 1970).

Note-taking, verbalization, and response to test-like events are
specific instrumental activities which have been studied. Berliner (1970)
reviewed the experimental research on :he effects of note-taking in
instructional settings and concluded that the evidence "is not favorable
regarding the utility of note-taking" (p. 2). Recent research by Di Vesta
and Gray (1J71) and Peters and Harris (1970) showed beneficial learning
effects associated with note-taking activities in experimental instruc=-
tional settings. McKeachie (1963) concluded a discussion about problem-
solving and concept learning by saying that 'verbalization can help the
student identify the common elements in these situations and shorten the
learning process" (p. 1121). Rothkopf (1966) and Frase (1968) have
demonstrated that the position and types of questions in instructional
texts influence the learner's recall performance.

The focus of the present study is on the effect of the expected type
of test and the expected length of the interval between the presentation
of the instructional material and the criterion test on (a) the type and
amount of learning which occurs and (b) the learner's instrumental activ-
ities, specifically, his note-taking activities. It was hypothesized that
the type of test expected influences both the amount of learning which
occurs and the type of instrumental activity which the learner engages in
during study. Furthermore, it was hypothesized that the expected interval
between presentation nf instructional material and recall would also

influence learning anu instrumental activities.
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Method

Experimental Design

Three sources of variance were studied in a 3 x 2 x 2 analysis of
variance design. The three sources of variance studied were expected
recall mode, expected recall interval, and actual recall interval. The
three expected recall modes were multiple-chcilce, essay, and verbal
summary. The two expected recall intervals were Imrediate and one-week
delay. These two factors, rompletely zrossed, determined the six experi-
mental groups. '"Actual recall interval" was a within-groups factor with
immedf{ate and one-wecek delay as the two levels.

Subjects

The subjects were 105 students, 45 males and 60 females from the
introductory Educaticnal Psychology course at The Pennsylvania State
University who received course credit for their participation in the
experiment. The six experimental groups contained the following numbers
of subjects: multiple-choice - immediate, 16; multiple-choice - delayed,
18; essay - immediate, 18; essay - delayed, 17; verbal summary - immediate,
19; verbal summary - delayed, 17.

Materials

The task material was a five-page passage dealing with the principles
governing the development of species. The criterion task was a combina-
tion of 20 multiple-choice questions and three definitive essay questions.
The multiple-choice test consisted of sentences taken directly from the
task material with key words deleted and four alternatives from which to
choose. The essay questions were rather specific, referring to the main

ideas in the passage, e.g., "What are the two basic conditions ... necessary
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for the evolution of distinct species”" The stimulus materials and
criterion tasks were exactly the same for all treatment groups.
Procedure

Subjects were recruited and participated in groups of six. Each
of the six subjects was assigned randomly to one of the six experimental
conditions. The subjects were seated at a large table which was parti-
tioned into six cubicles so that the subjects were separated from one
another. In each cubicle was a pencil, a yellow pad for note-taking,
the specific instruction sheet for that subject's treatment condition,
and the '"Origin of Species" task material.

After the subjects were seated the experimenter gave brief instructions
to the effect that they would have two minutes to read the instructions
and thirty minutes to study the task material. After answering questions,
if any, the experimenter left the room and observed the subjects through
a one-way mirror.

Each subject read the instructioa sheet which corresponded to the
treatment group to which he was assigned. Each set of instructions was
basically the same in format, each differing only with respect to the
type of criterion task and time delay to be anticipated by the subject.
The three test conditions were described as follows: the multiple-choice
test was described in terms of the word deletion procedure and the number
of alternatives; the essay test was described as consisting of questions
about the main principles and supporting factual evidence; the verbal
summary instructions stated that the subject would be required to summarize
the main principles and supporting factual evidence in a subsequent
presentation to an individual who had not read the passage. All subjects

were instructed that they could take notes on the material but that they
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would not be permitted to use any notes during the test, The subjects'
understanding of the key parts of the instructions was checked with
three questions following the instructions.

At the end of the 30 minute study period the experimenter re-entered
the room and collected the instruction sheets, test booklets, and any
notes that the subjects had made. He then instructed the subjects that
regardless of what the instructions had said, everyone was required to
take a test at that time and that they would have 20 minutes to complete
the test. The test consisted of twenty multiple-choice questions and
three essay questions.

At the end of the 20 minute period, the experimenter returned and
collected the test papers. At this time all subjects were reminded that
they were required to return one week later to corntinue the experiment,
and then released.

When the subjects returned one week later they were again seated in
the same experimental room and given the same multiple-choice/essay test
they had taken the week before. They were again given 20 minutes to
complete the test. After they finished the test, they were given a hrief
post-experimental questionnaire which asked about the credibility of
the experimental conditions and whether or not they had discussed the
experiment with anyone.

Scoring

The score on the multiple-choice test and the essay test and the
number of words of ntoes taken during the study period were the three
criterion measures in this experiment. The score on the multiple-choice
test was the number of correct responses. A scoring guide which listed

the important parts of the answer to each essay questic1 was used to

65

e e e e



score the essay responses. One point was awarded for each statement in

the answez which coincided with the answers provided by the scoring guide.

Results

Three dependent measures - multiple-choice test, essay test, and
amount of notes taken - ware analyzed to determine the effects of expected
recall mode and expected recall interval on recall performance and
activity during study. The means and standard deviations for the multiple-
choice and egsay tests for each of the twelve cells are presented in
Table 1.

A 3 x 2 x 2 analysis of variance was carried out to test the effects
of expected test mode and expected test interval on multiple-choice test
performance and essay test performance. The three levels of the expected
recall mode factor were multiple-choice, essay, and verbal presentation;
the two levels df the expected recall interval factor were immediate and
one-week delay; and the two levels of the actual recall interval factor,
a within subjects factor, were immediate and one-week delay.

The analysis of the scores on the multiple-choice test indicated
no significanct main effects due to expected recall mode, F = .10, or
recall interval, F = .ll. The actual recall interval wus significant,

F = 13.86, p < .01, with greater recall on the immediate retest than on
the one-week delayed retest, The interaction between expected recali
mode and expected recall iuterval was the only significant interaction,
F = 3.30, p < .05. A test on simple main effects yielded no significant
differences for any simple effect comparison. An inspection of the cell
means indicated that the interaction resulted from a reverse order of

mean scores under the immediate test expectancy condition as compared to
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Table 1
Means and Standard Deviations for Immediate and Delayed Recall Scores

On Multiple-Choice and Esray Tests

Expected Recall Interval
Immediate Delayed

Actual Recall Interval
Expected

Recall Immediate Delayed Inmediate Delayed
Mode Test Mean SD Mean SD Mean SD Mean SD
Multiple- MC 12,0 3.2 11.3 3.0 12,6 2,9 11,2 3.0
et Essay 5.4 2.9 4.3 2.3 5.1 2.8 2.8 2.5

MC 13.2 2,5 71.9 3.3 11.9 2.7 10.2 2.8
Essay '

' E -ay 6.6 3.1 4,9 3.1 4,3 3.2 3.4 2.6
Verbai MC 11.4 3.1 11.1 2.8 13.4 3.3 12.5 3.5
Presenta~
Eor Essay 5.5 2.9 4.1 3.0 4.4 2.4 3.2 2.1
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the delayed test expectancy condition. In the immediate test expectancy
condition the essay group was highest, multiple-choice next highest, and
the verbal presentation group had the lowest score, but the order of the
means is reversed under the delayed expectancy condition.

The analysis of the essay test results indicated no significant
effect due to expected recall mode, F = .45, p > .05. The expected
recall interval effect was significant, F = 7.0l, p < .01, with the
immediate test expectancy resulting in significantly higher scores than
the one-week delayed test expectancy. The actual recall interval was
also significant, F = 36.6, p < .01, with the immediate essay test scores
significantly higher than the delayed essay test scores. None of the
interactions were significant.

An analysis of the note-taking activity under the six different
experimental conditions was performed. A 3 x 2 analysis of variance was
carried out with expected recall mode and interval as the two factors
and number of words of notes taken as the dependent measure. The means
and standard deviations for amount of notes taken in each of the conditions
is presented in Table 2. The main effect of expected recall mode was not
significant, F = 1.59, p > .05, but the effect of expected recall interval
was significant, F = 18.4, p < .0l. The subjects in the delayed test
expectancy condition took about twice as many words of notes (X = 180.1)
as the subjects in the immediate test expectancy group (X = 90.9).

The two previous analyses indicate an inverse relationship between
performance on the essay test and the amount of notes taken. The essay
test analysis indicated better performance in the immediate test expectancy
condition than in the delayed test expectancy condition, but the analysis

of notes taken indicated that many more notes were taken in the delayed
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Table 2

Means and Standard Deviations for Number of Words

of Notes Taken Under Six Experimental Conditions

Expected Recall Interval

Expected

Recall Immediate Delayed

Mode Mean Sb Mean SD
Multiple- 62.2 75.3 156.2 163.1
Choice
Essay 97.4 96.0 174.0 104.0
Varbal 108.9 68.1 211.5 102.9
Presentation
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test expectancy conditions than in the immediate test expectancy
conditions. The rank order correlation between cell means on the essay
test and amount of notes taken is p = ~.86 for both the immediate and

delayed essay tests (df = 4, p < .05).
Discussion

It was hypothesized that the type of recall test expected would
influence the amount learned and the type of instrumental activity in
which the learner engages. This hypothesis was not supported. On both
the essay test and multiple-choice test, no significant differences
emerged among the three test expectancy conditions. There were also no
significant differences among the three groups in the amount cf notes
taken, although there was a strong trend with more notes being taken in
the verbal presentsation expectancy condition than in the essay expectancy
condition and more notes in the essay condition than in the multiple-
choice condition. Although the mean differences were quite large, the
great variability in amount of notes taken produced very large within
cell variances which obscured the between group differences (see Table 2).

The findings do not offer support for the intuitive report of many
students that the type of test used influences how they study and what
they learn. It may very well be that the dynamics operating in a class-
room setting which produce these intuitions were not operating in the
experimental setting. The brief one sentence description in the instruc-
tions may not adequately create the strong expectancies which lead to the l
modification of information processing strategies which are presumed to
operate in "real-life" instructional settings. Stronger iest expectancy

effects might be created by administering a series of short instructional
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units with the different conditions determined by the type of test used
after each instructional unit. A student's study behaviors may be shaped
more by taking different types of tests than by simply being told that
different types of tests will be administered.

It was a.s0o hypothesized that the expected interval hetween
presentation of instructional material and the test would influence
learning and instrumental activities. The effect of different expected
recall intervals was manifest on both the essay test results and the
amount of notes taken, but was not evident when a multiple-choice test
was used as the criterion measure. Those groups expecting an jmmediate
test scored significantly higher or the essuay test but took fewer notes
than the groups expecting a test one week later.,

A simple explanation of the results of the expected interval
conditions would be that the immediate test expectancy condition was
mo~e arousal-provoking than a condition in which recall would be required
one week later. This arousal explanation would argue that a person would
work harder and pay more attention to the relevant stimuli under the
immediate test condition than under the delayed test expectancy. But

the note-taking activity of the two groups seems to belie an arousal

explanatioa or the observed effect. The subjects in the delayed conditions

took approximately twice as many notes as subjects under the immediate
expectancy condition. This one index of activity levei during the study
period indicated a much higher level of overt activity during the study
period for those groups expecting a delayed recall when compared to the

immediate expectancy groups.

Another explanation of the findings is that the delayed test expectancy

leads to external storage behavior such as note~taking rather than active
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internal processes of reorganization and assimilation, and that an
immediate test expectancy leads to less note-taking but more active
internal storage operations. External storage behaviors such as note-
taking are most likely not an efficient information processing strategy
when'the externally stored information will not be available for later
usn, as was the case in this experiment.

The subjects in the delayed expectancy condition seem to provide for
external storage by taking notes on the presented information, but they
do not seem to engage in the appropriate covert organizational activities
to make the information available for later retrieval. The subjects in
the immediate expectancy group seem to engage in the more effective
strategy of reorganizing the presented material so that it is more avail-
able for both immediate and delayed recall tasks.
test is consistent with this explanation as well. The types of covert
processing activities posited for the immediate expectancy groups would
be more important for later recall, essay test performance, than for
recognition, multiple-choice test performance. The multiple-choice test
used in this experiment required a simple replacement of the missing word
in a sentence with one of four words provided, where the sentences were
lifted directly from the text. Given the different task requirements,
the hypothesized intervening activities would account for the observed
results.

The findings of this rescarch cannot be generalized to situations
in which review of notes is permitted or to situations in which the
stimulus material is spoken rather than written. The effects of the

manipulated expectancies in these conditions requires further experimentation.
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The implications for instruction must also be restricted to situations

in which written material is presented and no review of notes is possible.
In such cases however, the presented research provided evidence that the
expectancy for immediate recall of presented information would result

in greater learningz. Thus, the expectancy of regular periodic quizzes
and recitation activities which require recall shortly after studying
would result in better recall learning. But the importance of such
expectations for recognition learning can be questioned on the basis of

the insignificant differences on the multiple-choice criterion measure.
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Summary

Listening and Note-taking: I

Francis J. Di Vesta and G. Susan Gray

Technical Problem

The effects of note-taking, in various combination with rehearsal
and testing, on achievement and recall were investigated in this study.
The problem was to determine whether note-taking functions as external
storage or as a basis for transforming the material to be learned into
a form suitéble for storage. It was assumed that if the former were the
case, note-taking should interfere with the student's accomplishment;
if the lattar were the case, note-taking should result in enhanced
learning and retention when compared with appropriate control conditions.
These notions involve questions of how to improve attention of students
while listening, how to develop learning sets that encourage transforma-
tion of learning materials, and how to determine the level of transfor-

mation most appropriate for given objectives.

General Methodology

Subjects listened to three 5-minute passages. The experimental
period for each was divided into three segments. One-half of the subjects
were permitted to take notes and the other half were not allowed to do
so. Immediately after listening to the passage, half of the subjects in
the above groups were allowed to rehearse or review the material heard;
the other half were prevented from reviewing the material by performing

another task. In the third segment of the experimental session the subject

75




was administered a test on the subject matter of the passage or, if he
was in the control condition, he was administered a test on another
topic. At the conclusion of fhe experiment the subject was administered
a free recall test and a multiple-choice test. (All subjects had been
administered a battery of personality measures prior to the experiment.
Within this battery were the social desirability scale and the dogmatism

scale.)

Technical Results

There were more words generated and higher multiple-choice test
scores wher. the study interval was used for review than when it was
used for other activity. The number of ideas recalled was favorably
influenced by each of the factors of note-taking, rehearsal, and testing.
These factors did not interact with each other to influence acquisition.
There were no significant effects due to position of passage in the set
of passages. Post-hoc analyses yielded significant correlations between
performance and the individual difference variables of anxiety and
tolerance of ambiguity. A significant interaction between sociali

desirability and note-taking was obtained.

Educational Implications

The results of this study imply that notes serve to put the material
in a form for easy storage and retrieval, given certain objectives.
However, the effects of note-taking appear to be most salient for people
with high social desirability scores. This finding implies that subjects
with this personality »haracteristic may be more sensitive to the
instructor's (i.e., tae experimenter's) objectives and in fact may be

trying to please him but, in the course of doing so by taking notes,
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also enjoy the by-gsoducts of higher achievement scores. In summary,

the activities of note-taking, rehearsal, and test-~taking are amportant
learning devices for the facilitation of encoding material for storage.
These activities, because they result in transformations also result in
greater facility in retrieving the material learned. Test events increase
the salience of certain ideas expressed in a communication and uay
clarify, for the student, the kind of transformations required. Review
provides an opportunity for consolidating the informatior acquired. The
consequences of these activities take the form of such observable out~-
comes as time spent at a task, energy expended, and number of ideas

acquired.
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Listening and Note-taking'

Francis J. D1 Vesta and G. Susan Gray

The Pennsylvania State University

Despite the relative lack of research on the topic of listening, it is
readily apparent that one of the most prevalent "learaing sets" for attempting
to enhance one's recall of the conteat of a lecture is tv take written
transcriptions of the material presented. Notes appear to serve either or
both of two functions. As an external atorggé mechanism (Miller, Galanter &
Pribram, 1960) che&]can provide a resource for later study or reference by
the learner. As an encodivs machanism they allow the learnmer to transcribe
whatever subjective associations, inferences, and interpretations occurred
to him while listening. In the extreme case, note-taking which 1is used
solely for the purposes of external storage can oniy be inébmpatible with °
efficient learning. Such notes tend to be taken in mechanical fashion, they
interfere with attention, and they may engender a feeling that the task has
been accomplished (for the time being at.leaat). If the learner feels that
a "good set of notes" is the equivalent of studying he may bypass revieé.
rehearsal, or the simplest of transformational encoding.

By our reasoning, the kind of note-taking which serves a role in encoding
should be much more efficient than one used only for external storage purposes.
The behavior of the student employing encoding or other transformational
prozesses feflects & transaction betweeﬁ the learner and the material to be
learned, that is, it assumes or suggests an active learner. In a sense, the
learner has taken the initiativc necessary to put the material into long

term store; through encoding the learnsr has linked the material to his
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existing cognitive sfructure ... he ha; made it meaningful. Pyior to the
conduct of this experiment we assumed that, without special training, most
students used notes for external storage. Since this assumption was made
‘'with some hesitation it appeared that, from the foint of view of programmatic
research on instructional‘strategy, the first investigations ghould be of

the effects of ﬁaking notes in naturalistic settings on leérning and
retention. If, on the one hand, note-taking Ls.found to. interfere with
recall then investigations must be conducted on how best to improve attention
without notes, and how to develop learning sets felatéd to efficiént listening
behavior. On the other hand, if note-taking clearly is found to enhance
learning and retention; investigations must be conducted to examine the
conditions under which it facilitates learning, that is, when and how notes
“are to be taken.

The foregoing suggests.the possibilities for resea;ch and application
to instruction implied in a mini-theory of listening and note-taking. The
objective in the present study was an initial step in what we ﬁope will be a
series of empirical investigations on study habits within the above framework.
Specifically, the.preﬁent stﬁdy was conducted to determine the effect of
note-taking, in conjunction with the opportunity to review the material
learned, on later recall. 1In as much as pfiof research (Rothkopf & Bisbicos,
1967) has suggested that test-like events following a comﬁunication can
affect later recall of the ﬁessage; the effects of testing, as another
'variable, were alao'exaqinédf .

| Method
Design
| The subjécta in this experiment listened to three five-minute passages.

For each passage the overall procedure consisted of three segments: a
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five-minutg period in which the subjects listened to a recorded communicationf
a five-minute interval; and a three-minute testing period. Note-taking was
manipulated in the listening segment. During this period half of the
subjects Veré permitted to take notes while the message was being presented;
the other half were not permitted to do so. Each of these two groups was
further subdivided for the two treatments administered in the second
interval during which the subject was either aliqwed to rehearse the
communication (by using his notes, or by contemplating whatever he could
remember of the message) or, the subject was #revented from reheafsing (by
requiring him to work on a spatial relations test). The final.subdivision
of groups was made in the third segment of the procedure during which time
half of the subjects within each of the groups.mencioned above took a fill-in
test on the material presented; the other half worked on a spatial relations
test. This procedure was followed for each of three communications, only
one of which was to be used for criterion purposes. At the conclusion of
the experiment a free-recall and multiple-choice test were administered, in
that order, on the contents of all passages. The results for each set of
data on the criterion passages were analyzed via ; 2x2x2x 3 factorial
-analysis of varianée with two levels of note-taking (notes and no-notes),
two levels of rghearsal (rehearsal and no-rehearsal), two levels of
testing (test and no-test), and the position (first, second, or third) of
the criterion passage in the sequence of three communications.
- Subjects

One-hﬁndred and twenty subjects were assigned randomly to one of the
24 experimental conditions with the restriction than an ecual number (n = 5)
of subjects be run in each condition. The subjects received credit toward

:theiz final grades in the course for their participation.. No subject had
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participated'previoualy in an experiment where connected discourse had

been used.
.Materialg

A sef of three five-minute passages on diffgrent topics (hair seals,

bow porcelain, and Xenograde systems) was taped for use as the communication
ﬁaterials. Each passage contained five hundred words. The information on
‘hair seals and bow porcelain was taken from the Encyclopedia Aﬁericana (1963).
'The paésage on Xenograde Systems was edited from the first chapter of material
on An Imaginary Scientific System devised by Merrill (see for example, Merrill
1965a and 1965b) for experimental purposes. All topics were sufficiently
unique 8o as to be unknown to the subjects prior to the experiment. Since

the beginning of each passage was marked on the recording tape, the order ,
of presentation of the passages could be controlled by the experimenter.
In thosestreatments where interpolated material was required, two spatiai

ability tests were administered tc the subjects: Flags: A Test of Space

-Thinkigg,(Thurstoné & Jeffrey, 1966) and A Space Relations Test from the

Differential Aptitude Test Battery (Bennett, Seachore, and Wesman, 1947).
Only the feaults of thelpasaage with a meaningful underlying theme
(that is, the passage on the Xenograde System) were scored. The material
. on bow porcelain and hair seals was not analyzed because they were used
primarily as a vehicle for manipulating position of the Xenogréde passage
within a set of pass;ges. Furthermore, an attempt to score the content
contained in the two passages immediately indicated that the number of
:spec;fica such as dates, proper names, and esoteric labels made a criterion
list of ideas ﬁnwieldy and the scoring unreliable. |
A battefy of,five'testé, each tapping a different personality variable,

had been administered to all subjects in a testing session previous to and
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independent of this experiment. Since these test scores were gvailable they
. were used to investigate possible relationships between individual differ-
. ences and performance on the tasks. The five tests were: the facilithting

and debilitating anxiety subscales of the Achievement Anxiety Scale (Alpert

and Haber, 1960); Intolerance of Ambiguity Scale (Budner, 1962); Social

Desirability Scale (Crowne and Marlowe, 1964); The Dogmatism Scale (Rokeach,
1960); and Ehg.Internal-Extetnal_ggg;g_(locus of control) (Rotter, 196€).
Procedure

At least two and never more than four subjects participated in the
texperiment at one time. Each.subject worked at an isolated station with
barriers of masonite particle board between stations to prevent sharing of
information. The number of subjects run at any one time was variable because,
on’occasion some subjects who were scheduled for a given period failed to
appear for the experiment. No two subjects were ever th in the same treat-
.ment condition at any one time. All subjects were assigned to éheir
respective treatments at random when they arrived at the laboratory.

After the subjects were seated at their stations the experimenter
instructed them to'ie;d the instructions silently. Questions were quietly
unédered vwhenever assistance was requiredf The instructions stressed that
éach person would Be &oing something different during the experiment. All
'peggbns were'infotmed that the experiment was designed to investigate how. .
.pebple learn new materials. .Furthermore, all subjects were told beforehand
that the experiment'would consist of three passages each with a sequence of
three segments plus a final test on the three topics. The suﬁject was in
the same expefimenfal treatment for all passages.

When thé first fivé~ﬁinute listening session was beéun, the subjects

in the note—taking'éreatmen; had been informed that they could take notes
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on the passages beilng presented. The subjects in the listening-only

(no-notes) treatment had been told only to listen to the passage. They were
not permitted to take notes during that time.

When the presentation of the communication was completed the secord
five-minute interval began. The subjects who were in the rehearsal condition
were instructed that they were to use the five minutes to review what they
heard. Thé subjects in the no-rehearsal conditi;n were told that they
would spend the fiye minutes working on some other material. During this
. time the latter grovps worked on the spatial relations test.

After the five-minute study period the final three-minute interval was
begun. Iﬁ the testing treatment the subjects were given the short fill-in
test on the passage. The subjects in the no-testing treatment spent their
time in this interval on the second spatial relations test. This procedure
was repeated for each of the two remaining passages.

At the conclusion of the presentation of all passages the subject was
asked to writé down everything that he could remember abgut each of the
passages. When the subject was finished with this task the experimenter
then administered three eight-item multiple-choice tests, one for each of
the passages. The entire experiment including the final examination required
about one hour to administer.

Results
* The free recall test was scored for number of words and number of ideas
generated by each subject. The number of words generated was scored as
sheer volume of recall. Words, including articles, were counted forlthis
score. The number of ideas generated were judged by two raters against a
master 1list of ideas in the original passage. Interscorer feliability for

this measure, based on 20 scores, was .95 for the two scorers of the papers.
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A third measure of the subject's performance wae obtained from the number
of correct'items on the final eight question multiple-choice test. As
noted'in the pfocedure'section, the first two measures were scored only for
‘the passage on XenpgrAde Systemé. Each set of data was analyzed via a

g X 2 x 2 x 3 factorial analysis of variance in which the factors were
npte-taking, reheérsal, test eavents, and position of the passage in thet
geries. |

The analysis of number of words generated yielded F (1,96) = 3.77,

P = .06 for the main effect due to the rehearsal treatment. When a five-
'pinute study period followed the listening period, a larger number of words

(X = 108.7) was produced .than when the studylinterval was filled by activities
unrelated to rehearsal of the passage (X = 92.3). This result suggests one
influence of rehearsal, as a mathemagenic activity intervening between the
initial learning gession and the recall task, on one measure of output.
None of the other sources of variance (either main effects or iﬁteracfions}
was significant in this analysis.

By themselves, the results of the first analysis do not.indicate that
achievement or retention is necessarily affected by mathemagenic behaviors.
Théy indicate only that rehearsal prompts the individual to write "more."
He may do so because the demand characteriatic; of the experiment have been
maqé salient'or because he has more knowledge about which he can'write.
With regard to this point, the number of ideas generated was possibly the
moat'important measure employed in :this experiment. It veflects both
acquisition and retention of material from listening to the passage and is
more exhaustive of;the information acquired by the subject than are any:of
the other méésurea, The &ata related to this measure are summarized for

each experimental condition in Table 1. The analysis of variance of these
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Table 1
Mean Number of Ideas Recalled by Subjects

in Each Experimental Treatment

— _
E , Rehearsal ! No Rehearsal
"Position  Related ' Unrelated  Related ! Unrelated
Treatment. : -ia set Test { Test | Test B Test
Listening only 1 13.0 1.0 { 8.6 8.6
(no notes) ! .
2 : 14,2 8.6 A 11.4 N
3 12.4 13.2 | 12.2 7.2
Overall X o132 109 0 107 7.5
. . f o
Overall SD 3.2 5.1 | 3.1 3.9
Listening and 1 . 1402 | 13.2 . 11,6 9.2
-Note-taking - : ‘
2 - 14.0 { 12.8 - | 14.4 10.0
3 1.2 | 10,6 ¢ 13.0 9.8
I . |
Overall X 13.1 12.2 - | 13.0 .97
Overall SD 3.3 4 4.0 - 3.4
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date yielded F (1,96) = 3.87, p = .05 for the main effect due' to note-taking;
F .(1,96) = 8,92, 2'- +004 for the effect due to rehearsal; and F (1,96) =

11.58, p = .001 for the effect due to test-like events. The effects of the

- position of the passage in the series and of the interactions were not

found to be significant (p > .05). These results indicated that subjects
who were permitted to take.notea recalled significantly more ideas X = 12.0)
than did those subjects wﬁo were permitted only .to lisfen (X = 10.6). The
rehearsal period enhanced the ability of subjects to recall ideas X = 12.4)
vhen compared with a period of similar length filled with unrelated activities
(X = 10.2). Finally, when the subjects had a test on the material immedi-
ately following the listening period their performance (X = 12.5) excelled
those subjects who worked on another test (X = 10.1). These data imply'that
mathemagenic behaviors have relatively direct effects on acquisition. The
lack of a significant effect due to position suggests that the éxperimental

treatment failed to develop learning sets which we assumed would be acquired

. by our subjects over the three listening periods.

The scores on the multiple~choice test, given at the end of the

experimental session, were analyzed in a manner similar to that employed

for the previously described dependent measures. Only the F (1,96) = 8.99
for the main effect due to note-taking was significant (p = .003) in this
analysis. The subjects who were permitted to take notes earned higher scores
(X = 6.2) c;n the multiple-choice test than did those subjects who merely
listened ('l-f = 5.5).. While the effect of note~taking 1s a reliable one, other
effects may not have been i1solated because the test was so short thereBy
decreasing 1its rel.iability and affecting the representativeness of sampling

the content of the passage.
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Cérrelations between the five personality variables and the
dependent qeashre of_number of ideas generatéd were calculated for all
groups. The results of this analysis are summarized in Table 2, where
significnat relationships aré marked with asterisks. Post hoc analyses

of two of these scales, Social Desirability and Dogggtism, were made to

‘identify possible interéctions with treatments. Preliminary inspection
of the data in Table 2 indicated that by collapsing across the test=
events treatments for subjects who did not take notes, a differential
relationship between social desirability scé;es and performance might

be obtained for the two rehearsal treatments (n = 30 in egch group). The
gooled means and standard deviations for the social desirability ecores of
tﬁe two groups (rehearsal treatment X= 49.67, S. D, = 5,65; no-rehearsal
treatment X = 49.83, S. D. = 4.25) were highly similar and not signifi-
cantly different (p > .05). However, social desirability was positively
correlated_(r = ,50) with the performance of subjects in the rehearsal
group and negatively correlated (r = -,14) with the performance of |
-aubjecta in the ﬁo-r;heérsal groups. The two correlation coefficients

_ are significantly differené vail Fiaher'a_g statistic for ;he difference
between two éorrelationa (z = 2.52, p < .01). The pooled correlation
coefficient representing the relationship between Dogmaéism (n = 60) an&'

subjects who had no test events was .19. The difference between these two

coefficients was not significant (p < .10).

87




Table 2
Summary Table of Correlation Coefficients between Individual
Difference Scores and Number of Ideas Generated for Each

Treatment Group (n = 15) in the Experiment

‘Listening Only 5 - .. Note-Taking
: Iﬂdividuél. Rehearsal No Rehearsal Rehearsal No Rehearsal
Difference
Variables Related Unrelated Related Unrelated Related Unrelated Related Unrelate
Test Test Test Test Test Test Test Test
Debilitating .
Anxiety .05 ‘ 025 028 039 009 007 "'024 023
' o wk ®
Faﬁima‘i“g 43 29 =07 =47 .06 .29 -.38 .52
xiety .
Tolerance of * : wk , Y _ - ®
Ambiguity 51 .06 .14 A7 13 .08 .07 54
' Social *k *k _ - - : - 1
Desirability .45 55 ‘ ‘.04 42 .18 .28 .30 14
Dogmatism - 14 030 "'023 . 10 -'.09 ' . 10 -.09 025
Locus Of -c16 "'023 bl 18 031 | 006 c27 .00 026
.Control ’
p < .05
*k
p< .10
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Discussion
The results of the present study clearly demonstrate that student
activities can be effectively manipulated through strategies that simulate
instructor behaviors in naturalistic settings. Those strategies which
emphasize note-taking, immediate opportunity for review, and test-events
are efficient ones for the recall of main ideas acquired during listening
to a presentation. Apparently these effects are not cumulative as implied

by the absence of significant interactions. However, we strongly suspect

that such interactions might be obtained if the length of the passages was

to be increased.

The findings concerning test-events are s:xpportive of those obtained
by Rothkopf (1965; Rothkopf & Bisbicos, 1967) who also found questions after
learning had a facilitating effect on retention of written material. The
activities activated by test-events presumably incrcease the salience of
certain ideas within a passage. If this 18 a correct assumption, we must
also assume that selection of ideas is made from material already stored in
memory or that the experimental instructions crea.ted exﬁectations which
encouraged the subject to employ efficient study methods. Since there has
veen no feedback or correction on the t:st event it cannot be aséumed that
‘the test functions as another practice trial. Similar explanations were
offered by Chapmar €1932) and Lawrence and Coles (1954) who noted that post-~
instructions influenced what is remembered in a perceptual task.

It is possible that the instructions and test events in this study
indicated what must be attended to in subsequent passages (that is, expecta-
tions or orienting habits ware influenced by instructions and pﬁrticipat;ion

in the task). However, if this were so we would have found significant

effects due to position of the passage. Another experiment is required which
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is designed, specifically, to test the relative merits of the post-learning
scanning hypothesis and the expectation hypothesis.

Learning increases following a rehearsal period. In itself, this is
not a surprising conclusion and supports results obtained in a number of
other studies as well as commonsense observation. The typical explanation
is that repetition of material learned during listening increases the habit’
strength of ideas acquired, or some similar notion. However, we also
suggest that such a period may provide an opportunity for consolidation.
Hebb (1966), for example, notes that the complete effect of whatever takes
place during learning comes to fruition only after a period or contemplétion.
that 1s, a period during which the learning can "set" or "gel." 1In this
regard, the present authors know of no studies which have directly examined
the effects of a consolidation period in learning from connected discourse.

With the exception of studiea by Crawford (1925) the few early studies
on note-taking provided no convincing evidence that this activity was either
beneficial or detrimental to learning while listening. More recently
Berliner {1970) found a significant effect of note-taking when measured by

one form of a test but not with another. In the present experiment, taking

notes clearly led to an increase in the number of ideas recalled. Furthermore

it was the only variable which elevated scores on the multiple-choice test.
Instead of interfering with learning, as originally hypothesized, note~taking
appears to sensitize the learner to certain aspects of the communication.

The trarsformation is one of acting on the incoming information, sifting out
relevant material, and organizing important content which is then recorded

by the learner. The increased attention given to these concepts while taking
notes increases the probability that the concepts will be retrieved even

though there is little chance to review the notes immediately after atudying.
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The significant difference in correlations between social desirafility
‘and number of ideaa generatéa under the two rehearsgl treatmen;é suggest
‘some interesting possibilities for further stu@ies.. The rehearsal period
was necessarily a mental rehearéal period (no notes were permitted these
subjects) and the experimenter had no means of enfor;ing rehearsal. Thus,
subjects with a greater desire to please and conform socially presumably
engaged in rehearsal because it "was the thing to do" thereby resulting in
better criterial performance. Subjects wh§ had low social desirabilitf

~scores were unaffected or less affected by this treatment. This opportunity.
was lacking in the no-rehearsal group thus resulting in a near zero relationship.

Individual differences in dogmatism also suggested an interaction with
the testing treatments. When high dogmatic subjects experienced a related
£111-in-the-blank test after listening to a passage, they performed more
poorly on "the number of ideas" criterion than high dogyatic subjects who
experienced only unrelated tests. High dogmatics who tend to rély on
authority (kokeach, 19605, after having taken a structured and arbitrarily
selective test, which impiied an authority-standard, may have been left
without direction by the completely unstructured, self-dependent free recall
tesﬁ where they were forced to set their own standards. However, in situa-
tioqs where they experienced no previous questions from an authority about
the material (i.e., unrelated test events) dependence on an authority's
requirements was not made salient.

In sumpary, we speculate that note-taking and rehearsal function as
learning aids which facilitate encoding. Test events increase the salience
of certain ideas éxpressed in a communication and may clarify the instructor's
expectations regarding the kind of transformations required. Review provides

an opportunity fi\ v consolidating the information learned at a given level of
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transformation. All strategies provide the student with standards by which
he evaluates how his study plan, in the sense of 'plan’’ as‘defined by
Miller, Galanter, and Pribram (1960), is to be implemented and his progress
in implementing the plan.

The reflection of student activities as consequences of these irnstructional
strategies are assumed to take the form of such observable outcomes as
approach or avoidance of situations, time spént at a task, or, as in the
present study, number of words generated. These are general outcomes of
activities which mediate other outcomes typically classified as performance
changes, and should not be confused with the kind of outcomes typically
associated with course objectives. It appears important that the distinctions
between outcomes which reflect the attributes of mediating behaviors and
outéomes which are the consequences of these behaviors should be maintained
in further experimentation if activities, -instrumental in learning, are to be
understood. That the.atudént does something (such as note-taking, test-
taking, and so on).as ¢ consequence of the instructional strategy is cléar.
Similarly, it is clear that these strategies affect achievement outcomes.

The ways in which the student activities actually mediate outcomes is less
clear. What needs to be identified are the kinds of activities which affect
what have been described elsewhere (Di Vesta, 1970) as Type I (associative),
Type II (conceptual), and Type III (inferential) transformations. The
identification of activities that make certain stimuli more effective than
others seem reasonable objectives for further investigations of listening
behavior. Especially important are stﬁdieq to determine the kinds of
activities which produce different goal expectatious. Above all the relation-
ships between these and specific instructional objectives need still to be

determined.
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Summary

The Effects of Search Strategies on the Learning of Concept-Attitudes1
G. Susan Gray and Francis J. Di Vesta

Technical Problem

This study investigated the effects of different organizations of
instructional materials on the learning of attitudes. It was assumed that
search-instructions would determine the affective direction or polarity of
the concept-attitude that was formed; organization by concept-name or by
adjectives related to the concept-name would differentially affect the
strength of the attitude; and the degree of search required would affect

the extent of incidental learning.

General Methodology

An experiment was conducted in which these variables were manipulated
with the use of connected-discourse. Instructional material was organized
by concept-name and by concept-attributes (adjectives) for two conditioms.
Each of these conditions was further subdivided into three different focus
conditions: that is, to search for a concept represented by adjectives
which were positive, neutral, or negative in their connotative meanings.
Finally, half of the subjects were to search for concepts for which the

specific attributes were provided; the other half searched for concepts in

1 This 1s a revision based on a further analysis of data reported for this
study in the Semi-Annual Report, January 1970.
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which only conceptually related attributes were provided, thereby requiring

added search-effort.

Technical Results

The attitude developed toward the focal concept was clearly related
to the criterion pfovided the subject. Organization of material and
degree of search required influenced which attitudes were formed and the
intensity of the attitudes. Material organized by name resulted in more
polarized ratings of the focal tribe than did material organized by
attributes. The number of adjectives elicited in each polarization category
(positive, neutral, or negative) was directly related to the polarization
of the focal tribe. More names were recalled when material was organized
by attributes than when organized by names. Less time was spent for
identifying the evaluatively positive concepts than for identifying the
neutral or negative concepts. In general, more was recalled with positive

focus than with neutral or negative focus instructions.

Educational Implications

These results imply that, whether or not he intends to do so, the
instructor influences the affective connotations of the concepts he
teaches by the adjectives assoclated with it. We might assume that such
influence is more critical when deaiing with material from the social
sclences than when dealing with material from the physical sciences.
Furthermore, these results suggest that material with positive-affective
bias is acquired more readily than that with negative-affective bias.
When attitudes are to be changed intentionally, it would appear that the

material ought to be organized by attributes rather than by names.
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Implications for Further Research

The results are sufficiently promising that further extended investigations
appear warranted. Of particular importance is the possibility of an inter-
action with personality variables, especially those which can be hypothesized

to increase the sensitivity of the subject to given connotations of words.
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The Effects of Search Strategies on the Learning of Conceﬁt-Attitudes1
"G. Susan Gray and Francis J. Di Vesta

The Pennsylvania State University

The efficiency of learning strategies for pfocessing new information
is dependent, iﬁ part, on characteristics of the éituational events,
Instructions, as one kind 6f input event, for example, provides directive
cues for the learner which'help him to determine the stimuli relevant to the
achievement of certain goals as opposed to other goals. Thus, instructions
which define goal-related criterial elements also implicitly inform the
learner that he must search the textual material for information which
satisfies these criteria. |

The organization of the fextual material itself may also.influence the
selection of search-strategies and as a consequence, will indirectly influence
both incidental and intentional learning. On scme occasions the criteria
established by the instructions are highly specific (that is, directly
rélated in linear or straightforward associational fashion) and may be
matched exactly by words in the text. In such circumstances, the search
sequence appears to consist of three phases: discrimination of potential
criterial stimuli from the text; comparison of the newly discriminated
‘stimuli with the established criterial elements; and decisicn to determiz~
whether the goal has been achieved. Such search-behavior appears to be
higzhly selective since the learner tends to disregard rhose stimuli which are
ﬁnrelated to the goal. Under these conditions there is high sensitivity to
the precise goal-requirements and search takee on direct linear or

asscciational matching. T:us, it is moze efficient (as measured by amount
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of time spent in search) compared to a searching process which necessitates
higher level transformational processes, such as conceptualizing or drawing
inferences frdm textual materials or to one which must satisfy less
sbecific instructional criteria. However, though the search for specific
information consumes less time, its apparent effic~iency comes at the cost of
less incidental learning. In other words, the learner retains the criterial
information and little else. As Frase (1969a) has shown, little learning
incidental to criterial requirements occurs when the criteria are highly
specific. |

When instructions provide less specific criteria, such as those which
~ are only conceptually related to the text or those criteria which require
inferential activity, the learner's task becomes a more difficult onme.
Stimuli cannot be eliminated on the basis of Qtraightforward linear perceptual
dissimilarity. Another process, that of translation, must intervene
 between the discrimination of potential stimuii and the matching of these
stimuli to the goal. critegia. Since the learner's task has become more
complex, his search activities should increase, resulting in increased
dontact with more of the material, thereby increasing the opportunity for
incidental learning. Frase and Silberger (1968).'fof example, found a .63
correlation between time spent in search and recognition ecores. In another
report, Frase (1969b) has shown that when more complex inferences are
required, ﬁhe learner retains more information than ﬁhen the task demands
are.simpler.

The present study was conducted to extend the abov; rationale to
investigations of the effects of instructions and organization of textual
materials on the formation of concept-attitudes (see, for example, Rhine,

Cole, and Ogilvie, 1968). It extends the Frase study, in which the learmer

99




was instructed to find specific bits of information, by examining the effects
of similar instructions on the acquisition of attitudes towara potential
attitude-objects provided in the text. A basic assumption was that
instructions to search for concepts characterized by negative or positive
traits would determine the polarity of the dominant coiicept-attitude.
Instructions to identify a name (concept) described by traits only conceptually
related to the criterial set of traits, as opposed to traits identical to the
criterial set, were expected to result in increased incidental learning.
Since the former situation requires transfoxrmation (encoding and decoding)
processes, vigilance or attention would be increased with a consequent
increase in incidental learning. Instructions to search for a concept that
was normatively evaluated as positive (or negative) in nature, were expected
to influence the recall of congruent information, even though incidental
to learning the criterion information, and less information representing the
opposite attitude. This assumption is based on the reasoning that searching
for one kind of information will lead to greater attention to similar kinds
of information 1f discriminations are to be made while the readily apparent
characteristics of opposite stimuli will lead to their immediate rejection.
The organization of textual material was a second variable considered
as a source of influence in learning a concept-attitude. Frase (1969a)
found that the way in which the text material was organized detérmined the
specific information that was remembered. When the material cénsisted of
verbal concepts (names) and their attributes, more attributes than names
were rememberéd when the material was organized by names. However, more names
than attributes were remembered when the material was organized by attributes.
It was hypothesized that the same effects of organization would be obtained

in the present experiment.
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Methods

Subjects

The subjects were 30 undergraduate students (13 males and 17 females)
enrolled in an introductory educational psychology course. They were
randomly assigned to the six treatments of the experiment with the restric-
tion that an equal number of subjects was assigned to each condition. The
subjects received course credit for participating in the experiment. The
numbers of subjects employed in this experiment correspond to those used in
earlier experiments (see, for example, Frase, 1969).
Materials

The textual material consisted of short passages in which 12 fictitious
tribes of people were described. They were labeled by 12 "nonsense" words
of five letters in each name, and were described by a total of 9 adjectivea
from each of the three semantic dimensions of Evaluation, Activity, and
Potency (27 adjectives in all) based on ratings summarized in the Atlas of

Semantic Profiles for 360 Words (Jenkins, Russell, and Suci, 1958). Each

set of 9 adjectives was comprised of three with positive polarity (below
3.0 on a seven-point scale), three with neutral polarity (between 3.5 and 4.5
on a seven-point scale), and three with negative polarity (above 5.0 on a
seven-point scale) on its respective dimension of the semantic differential
scale. .

Each tribe was deacriﬁed by three adjectives, one adjective from each
of t"e three dimensions. Only one of the 12 tribes was described with 3
positively rated adjectives (i.e., beautiful, swift, and rugged), oniy one
with 3 neutrally rated adjectives and only one with 3 negatively rated
adjectives (i.e., ugly, weak, and slow). All other tribes were described

by varying combinations of positive, neviral, and negative adjectives.
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Experimental Treatmants

The material was org;nized either by the names of the tribe or by the
adjective dimension. In the name-organized condition, the name of each
tribe was presented with its three descriptive adjectivel as shown in the
following example:

The people of the Carom tribe are plain.
The Caroms are a swift tribe.
The Carom people are rugged.

In the adjective-organized condition, all adjectives from one dimension

vwere presented together with their associated tribes as follows:
The people of the Balap tribe are beautiful.
The people of the Carom tribe are plain.

The people of thc Zumap tribe are ugly.

Each of the name-~ and adjective-organized presentations was orthogonally

crossed with three different focus conditions; that is, the subject was
instructed to find a tribe described by adjectives which were all poaitive,
all neutral, or all negative. The overall design implied a 2 x 3 factorial
analysis of variance for analyzing the data.

Procedure

The material for each of the six conditions was presented in booklet

form. The first page contained the instructions, the next three pages the

| material to be learned. The instructions were the same for all six conditions

with only the name of the focus tribe and type of focus (positive, neutral,
or negative) changing for the 3 different focus conditions.
The task was administered in an individual testing session in which the

subject waé instructed that he was to participate in a verbal learning

experiment designed to investigate the different ways people go about learning
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adjectives (i.e., ugly, ﬁeak, and slow). All other tribes were described

by varying combinations of positive, neutral, and negative adjectives.
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form. The first page contained the instructions, the next three pages the
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with only the name of the focus tribe and type of focus (positive, neutral,
or negative) changing for the 3 different focus conditions.
The task was administered in an individual testing session in which the

subject was instructed that he was to participate in a verbal learning

experiment designed to investigate the different ways people go about learning
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new materials and that the booklet was a report on 12 newly discovered

peoples. In the positive focus condition, the subject was instructed to

find the most attractive, most active, and the most powerful tribe as fast

and as accurately as possible. In the neutral focus condition, the subject

was to look for the tribe which was the most neutral in attractiveness,

activity and power. In the negative focus condition, the subject was to

identify the name of the tribe that was least attractice, least active and
least powerful. The experimenter stressed that only one of the tribes met
the three qualifications.

After initiating his study, the total search fime taken by the subject
was measured up to the point when the booklet was turned face down, at
which time the subject gave the name of the tribe he believed fulfilled the
criterial qualifications. If the answer was correct, the experimenter then
obtained a rating of how certain the subject was that hg was correct. If
the subject was incorrent, he was instructed to reexamine the méterials
until he found the correét tribe. The time required was added to his initial
search period. |

In the second phase of the experiment, the subject was examined on the
material. The test consisted of a recognition task in which the subject
éircled, from a list of names, the names of the tribes that were mentioned
in the article. Then he was askeu to recall on paper the .three gdjectives'
assoclated with each of the twelve tribes. Finally, the subject rated each
of the twelve tribes on eight scales (likeable-unlikeable, active-passive,
attractive-unattractive, friendly-unfriendly, dynamic-static, excitable-calm,
important-unimportant, and successful-unsuccessful). Each scale was di&ided
into seven equal parts and bounded by the two polar adjectives of a dimension.

The subject. was told to place on the line representing each scale, a check
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mark whicﬁ reflected his 6pinion of the tribe in question. @or purposés of
scoring the left-hand members of the adjective pairs presented above were
" assigned a value of 7 and the right-hand member a value of 1, with values
of 6-2 assigned to the divisions of the scale in between the poles. Total
score ratings for. each tfibe were obtained by adding the scores of the
eight scales togéthef. Consequently, a score éf 32 would reflect a neutral
rating, a score of 8.the most negative rating possible, and, finally, a
score of 96 would be the highest possible positive rating.. The three parts
of the test were adminisﬁered separately. Once the suﬁject had completed

one part he was not permitted to return to it.

Results

The ratinge of the focus tribes by subjects in all conditions were

analyzed via a 2 x 3 factorial analysis of variance with 3 repeated measures.

There were two kinds of organization (adjective vs. tribe), three levels of
focal instructions (positive, neutral or negative). This analysis yielded
F (2,24) = 11.34, p < .01 for the effect due to focus instructions;
F (4,48) = 5.63, p < .01 for the effect due to the interaction between the
fochs tribe and rating of the focus tribe. None of the other main effects
or interactions were significant (p > .05).

The mean ratings are presented in Table 1. There it may be seen that
the subjects in.the positive focus conditions rated the focal tribe much

higher than did the subjects who rated the same tribe in either the neutral

or negative conditions. Similarly, the subjects in the negative conditionm,

~ rated the negative tribe muck lower than did subjects in either of the

other two conditions. It should also be noted that when the material was

organized by adjectives there was a tendency for the focal tribe of the
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Table 1
Mean Ratings of Focus Tribes, Response Latencies and Certainty Ratings

For all Experimental Conditions

Polarity and Treatment Response Certainty

Kind of Organization Positive Neutral Negative Latency Ratings

Focus Focus Focus

‘Positive
Adjective 52.0 26.0 35.4 113.2° 9.0
Name 47.2 34.4 27.2 97.2 8.4
Total 49.0 30.2 31.3 105.2

Neutral
Adjective 37.0 . 32.6 30.8 166.2 7.0
Name ' 31.8 31.4 31.2 103.6 9.0
Total : 34.4 32.0 31.0 134.9

Negative
Adjective 36,6 30.4 15.6 170.6 9.6
Name 36.0 31.6 22.4 159.8 8.2
Total 36.3 31.0 19.0 165.2

Note.--Response latencies are in seconds.
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corresponding focu; condition to be givén a nwre polarized rating. In the
positive focus condition, the positive focal ﬁribe was rated,as more
positive (X = 52.0) in the treatment where materials were organized by
adjectives than in the treatment where materials were organized. by names

(X = 47.2)., While the difference in mean ratings of the neutral tribe in
the neutral focus condition was not significant (adjective-organization,

X = 32.63 name-organization, X = 31.4), there was a discrepancy in the
negative focus treatment in mean ratings of the negative focal tribe. 1In
this treatment, wﬁere the material was organized by adjectives, the mean ra
reting was more polarized in the negative direction (i'- 15.6) than was the
mean rating of the negative tribe when the material was organized by name
(X = 22.4),

The direction of focus influenced the polarity of adjectives (positive,
neutral, or negative) elicited in the free recall task. An analysis of
these data, yield.edig (2,48) = 4,71, p< .05 for the effect due to kind of
adjectives elicited; F (2,48) = 4.90, p < .C5 for the effect due to the
interaction befween the way the material was organized and the kind of
adjective elicited; and F (4,48) = 7,74, p < .01 for the effect due to the
interaction.between tﬁe focus tribe and the kind (polarity) of adjective
elicited. None of the other main effects or interactions were significant.
Nor were there significant differences in the number of adjectives elicited
11 the three semantic dimensions of evaluation, potency, and activigy.

The means for the kinds of adjectives elicited are summarized in Table 2.
Again it can be seen that the number of adjecctives elicited in any one.

treatment was greatest for the polarity that corresﬁonded to the polarity
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Table 2

Mean Number of Adjectives and Names Elicited in all Treatments

Total

Polér:l.ty and Treatment Number of
Kind of Organization Positive | Neutral Negative Names Given
| Focus Focus | Focus
Positive
Adjective ' 44,0 9.0 27.0 80.0 8.6
Name 31.0 11.0 10.0 52.0 6.8
Total 75.0 | 20.0 37.0 132.0 7.7
Neutral
Adjective 31.0 20.0 15.0 66.0 8.4
,  Name 11.0 23.0 12.0 46.0 5.2
Total 42,0 43.0 27.0 112.0 6.8
Negative
Adjective 9.0 1.0 . 32.0 42.0 8.2
Name 28.0 32.0 35.0 95.0 5.4
Total 37.0 '33.0 67.0  137.0 6.8
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represented in the focal tribe. Thus, the subjects in the positive condition
elicited more positive adjectives, that is evaluated the tribe more favorably,
than did subjects rating the same tribe in either the neutral or negative
coﬁditione. Similarly, the subjects in the neutral condition elicited more
neutral adjectives than did those subjects in either the pbsitive.or negative
condition; while the subjects in the neutral condition elicited more negative
a;jectivee than did those in either of the other two other conditions.

Tne analysis of number of names elicited yielded only one significant
effect. The F (1,24) = }0.49, p < .01, obtained for the effect due to the
way the material was organized, indicates that when the material wes
organized by attributes more names were recalled than when the wmaterial was
organized by names. This effect was a réplication of one olicained by
Frase (1969a). However, the opposite effect obtained by him, namely that
the condition in which the material was organized by attributes would lead
to the elicitation of fewer adjectives, was not eupported'in the present e
study.

‘The analysis of the certainty ratings yielded an F (2,24) = 3.44,

P < .05 for the effect due to the 1nter§ctioﬁ between organization of material
and focus conditions. The main effects due to either of these variable;,

were not significant, however. The mean certainty ratings are summarized in
Table 2. In the positive and negative focus conditions, subjects rated
themselves as being more certain they had found the correct tribe when the
material was organiied by adjectives. However, the subjecfs in the neutral-
focus condition indicated greater certainty when the material was organized
by name.

'Although tﬁere was a tendenéy for latency to increase from the positive

to negative condition, these differences were not stétietically significant.
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Discussion
The results clearly indicate that organization of textual material and
. search-requirements influence the formation of concept=-attitudes. The focal
tribe of each condition was clearly rated in.the direction implied by the
instructions. However, ratings of the other tribes in the bassage did not
seem %o be affected by the direction of search associated with the focal
tr;be, thereﬁy implying that little incidental learning took place.
Accordingly, subjects appeared to have rated all tribes -that could not be
recalled in a neutral manner. In fact, some ;ubjects indicated in a post-
experimental interview, that they marked the middle of each adjective scale
for all tribés about which they could remember nothing.

Perhaps one of the more interesting findings of this study was the
influence of the way the material was organized or the polarization of the
rating. When the material was organized by adjectives, subjects rated the
positive focus tribe as more positive in the positive focus condition than -
did subjects searching through material organized by name. The same was
" true in the negative focus condition where the focus tribe was rated more
negatively by subjects in the adjective-brgaﬂized condition than did their
‘counterparts in the name-organized condition. /n explanation tendered for
this increaéed polarization'of ratings in the adjective-organized condition
is the consequence of a longer time spent in compgring tribes with attributes
corresponding to the polarity of the focus criterion. Thus, frequency
(i.e., exposure) was increased with a corresponding increase in the evaluative
polarity in the rating of the attitude-object (see Zajonc, 1968). When
the material was organized by name, any tribe characterized by an adjective
which did not meet the criterion could be immediately eliminated without

bothering to look at all of its characteristics.
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The effects of focus and organization of material on amount of
material remembered provided some support for the remaining hypotheses of
.this experiment. Subjects who read adjective-organized material recalled
more names of tribes. This result confirms Frase's (1969a) éonclusion
that material organized by adjectives facilitates the learning of names.
However, the inverse relationship, that more adjectives would be remembered
" when the material was organized by names was only partially supported since
it was true only for the negative focus condition. The failure to find more
adjectives remembered when material was organized by name is explained by
the search processes necessitated by the instructional criteria. Before
any subject could identify the concept-name characterized by the criterial
requirements he had to review all nine possible attributes to decide which
of these satisfied the iastructional focus polarity. Having found the
correct three attributes, only then could he search for the name associated
with all three. Hence, all subjects, regardleaﬁ of textual organization
condition, necessarily had to encode all adjectives and locate them in
semantic apace'on the dimensions of attractiveness, activity and power.

We reasoned that these transformational processes would eliminate the
superiority of the name-organized condition in recalling adjectlves as
reported by Frase (1969a).

The totals of types of adjectives generated (Table 2) for all three
conditions implies fhaé polarity of concept-attitude (positive, neutral or
negative) of the focus instructions affects the kind of adjectives recalled.
.Thus, when subjects focussed on positive attributes they elicited more
positive traits thaﬁ any.of the others; when they focussed on negative
.attributes they elicited more ﬁegative attributes than either neutral or

ﬁoaitive. Again, this result appears to be a matter 6f the orienting
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influence of the focal items. Once the general characteristics of the
attributes have been identified, precise discrimination requires the subject
to attend more to the items which are similarly polarized; those with

opposite values can be readily eliminated as incorrect.
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Summary

/

The Effects of Passage Organization and Note~taking onTthe Selection

of Clustering Strategies and on Recall of Textual Materials
Charles B. Schultz and Francis J. Di Vesta

Technical Problem

Written materials can be organized into paragraphs in which the
common element 1s a concept name (e.g., the name of a nation), a concept
attribute (e.g., the geographic features of several nations), or in
which the paragraphs have little or no common elements. The purpose of
the present experiment was to examine the effect of each type of passage
organization on recall and on the subject's selection of a clustering
strategy (i.e., the selection of a concept name or concept attribute
clustering strategy). It was expected that the more organized passages
would produce greater recall and that the subject's selection of clustering
strategies would reflect the organizational pattern of the passage. By
making subjects more dependent upon the passage organization (i.e., by
prohibiting note~taking during the study period), a less preferred
clustering strategy was expected to be gradually adopted when it was

compatible with the passage organization.

General Methodology

In a laboratory experiment, subjects were provided three opportunities
to study a passage comprised of six paragraphs which described imaginary
nations. In one condition each paragraph described different character-

istics of the same nation. In another condition, each paragraph described
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the same type of characteristic for all of the nations. The sentences

in a third passage were randomly ordered. Each subject was given one

type of passage to study. Half of the subjects in the three passage
organization groups were permitted to take notes while the remainder

were instructed to study by reading the passage. After each study period
the subjects wrote down the statements they could remember. This pro-
cedure resulted in three trials on which measures of recall and clustering

were obtained.

Technical Results

Passages organized by concept name or by concept attribute produced
more recall than the randomly ordered passage. Passage organization
also influenced the selection of clustering strategies, particularly
when note-taking was not permitted. Concept name was the dominant
clustering strategy. It was immediately adopted by subjects studying
the concept name passage. In contrast, the concept attribute strategy
was adopted only after several experiences with the concept attribute
passage. There was a tendency for the concept attribute group who took
no notes to recall less and to commit more errors than the concept name
group during the early learning trials. A moderate but reliable corre- !

lation was obtained between clustering and recall.

Educational Implications

Although a large proportion of the learner's efforts are devoted to
the study of written materials, there has been little systematic investi-
gation of the effect of the organization of written materials on learning
and retention. The results of the present study suggest that organization

is an important variable influencing the recall of written material and
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that the organizational pattern of instructional materials should be
made salient to the learner. Instructional topics which vary greatly

or "wander" can be expected to be poorly learned. In addition, wh2n the
organization of written materials differs from the organizational pattern
to which the learner is ﬁccustomed, learning and recall will be facili-
tated if the instructor helps the learner adjust to the new pattern.

This may be accomplished by providing several exposures to the new
pattern before the instructional topic is presented, by providing the
learner with an outline of the different organization, or by encourag#ng

him to take notes.

Implications for Further Research

In the present experiment, when subjects studied passages whose
organization differed from their dominant or preferred clustering
strategy, early efforts to recall the passage were not as affective as
when the passage organization was consistent with their preferred
strategy. This "interference" effect suggests direct manipulation of
the congruence between the clustering strategies the subject uses and
the organizational pattern of the passage he studies.

Although a reliable correlation was obtained between clustering and
recall, the substantial relationship one might expect from free recall
studies using word lists did not occur. The identification of the
conditions under which a stronger correlation between clustering and
recall can be obtained or the identification of other factors which are
related and contribute to recall are important research topics which

merit investigation.
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-The Effects of Paésagg Organization and Note-taking on the Selection of

Clustering Strategies and on Recall of Textual Materials
Charles B. Schultz and Francis J. Di Vesta1

When given the.;ask of learning randomly ordered lists of words, Ss
tend to adopt.a cluétgring strategy during learning and recall in which the
words are subjecéively organizad into experimentally defined categories
(Bousfleld, 1953) if thev are highly dominant or idiosyncratic categories
(Seibel, 1964) if they are not. The importance of this finding is that
subjective.organlzation facilitates memoxry of learned materials.

Frase (1969) exnended the investigation of organizational strategies
in free recall to n?ssaées comprisnd of simple sentences. Each sentence
in the passage expressed an association between a concept name (CN) and
2 value of the concept attribute (CA). The following sentence:is an illus-
tration drawn from one of Frase's experimental passages in playing chess:
"The pawn (CN) moves in a forward direction (éA)." As. in the subjective
organization of a single list of words, typically used in the free recall
péradigm, the learner of connected discourse has the option of using

different clustering strategies. Accordingly, he can group by name, i.e.,

ne can group statements about all the attributes of the same concept
together or, he can group by attribute, i.e., he can group all statements
about the same attribute for each of the concept names. Morecover, a given
passage can be experimentally arranged in at least three ways: sentences
can be grouped by name (CN), sentences can be grouped by attribute (CA), or

they can be sequenced in a random order (R).

s The authors acknowledge the cooperation extended by the students and staff

of the Lewistown=-Granville Campus of the Penn Highlands High School, Pennsylvania.
In particular, the assistance of Kenneth H. Hidlay, Principal, and of Henrietta
Houser and Althadell C, Riden, Guidance Counselors, was gratefully appreciated.
We also acknowledge the -efforts of Timothy Dangel, of The Pennsylvania State

Uniyersity, who assisted in the collection of the data.
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The contiguity of items belonging to the same category appears to

affect both recall and clustering. When the presentation of a word list

was blocked, so that all the words in the same category appeared consecu-

tively, clustering in free recall was more frequent than when the words

were mixed (cofer, Bruce, and Reicher, 1966). Moreover, recall of the

blocked list was more efficient than that of the mixed list when presenta-

tion was rapid (i.e., at one-second intervals). In regard to connected

discourse, rfrase (1969) found that recall of statements in passages

blocked or organized by either name or attribute was superior to recall

of a randomly ordered passage. However, the two organized passages were

not equally effectzve in their influence on the amount of clustering or

the S's choice of a clustering strategy; the passage organized by names

resulted in more clustering than did the one organized by attribute. The

tendency to employ the name clustering strategy appeared dowinant, since

Ss who read the attribute and random passages clustered more by name than

the passage they read.

The present experiment extended the generalizability of earlier studies
(Cofer, Bruce, and Reicher, 1966; Frase, 1969) by examining clustering and

recall in a passage that is more closely analogous to materials used in

instructional settings. Accordingly, typical social science content was

selected as the topic of the passage. In addition, the sentences contained

modifiers and parenthetical phrases and the order of the CN and CA elements

within the sentence was varied. It was expected that these changes would

not alter the organizational effects of the passage on recall and clustering.

A primary purpose'of this experiment was to investigate the conditions

under which the S's clustering deviates from the passage organizatiou. 1In

Frase's experiment the Ss were given the opportunity to take notes while they
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studied the passage. However, we reasoned that note-taking during the

study period may have the erfect of influencing the learner to change his

. clustering strategy from the organization implicit in the passage to one

of his own choosing. Thus, there would be more variatlon in clustering

st
rategies among Ss who take notes than among those who learn without notes, -
’

since notes ma "
y provide a means of "external storage" and a device to

rearrange in stereotypic fashion the organizational pattern of the passage.
Without a device for external storage and its potentlallty for normative
or even idiosyncratic transformation, the learner must rely more heavily
upon the original organizational pattern in the passage.

It was also reasoned that when the learner relies on a passage
organization consistent with his dominant clustering strategy (e.g., orga-
nization by name) during learning he would employ that .organizational mode
during recall with the effect of facilitating what is remembered. However,

h . N 0
when § is forced tolrely on a form of passage organization during learning

. whlch.is inconsistent with his dominant strategy, (e.g., attribute organiza~ -

tion), as he must when he does not take notes, then he_mnst relinquish the
strategy he normelly'employs and adopt a different, less preferred technique.
As a.consequence of.employing a aubordinate and less-practiced strategy,
recall would suffer.

The aforegoing rationale suggests the following hypotheses: (a) T.e
effect of passage organization on the learner's clustering in recall is
greater without notes than it is with noies. (b;_When the learner must

depend upon the passage-organization, the adoption of.the strategy to

organize the material by concept-name is relatively spontaneous while adop-~

ticn of the strategy to organize by attribute is gradual. (c) Acquisition
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during the early stages of learning a passage organized by attribute is
impaired relative to acquisition d;ring the early stages of learning a
paééage organized ﬁy name.
Method

Design

'i High school juniors and seniors were given three brief study periods
to learn a passage which described six imaginary nations. The study periods
were each followed by a writing perio§ dﬁring which a free reéall test was
administered. Measures of both recall and clustering of responses were’
obtained from the free recall test., Three levels of passage organization
(concept name, concept.attribﬁte, and random sentence sequence) were
orthogonally crossed with two note-taking conditiéns (Note-taking and
Reading-only). These manipulations imply a 2 x 3 x 3 factorial analysis
of variance with repeatéd méésures (trials) on the last factor.
Subjects

The Ss were eleventh and twelfth grade students from a local high

school, who were in th; upper 20% of their class in academic razk. They
were randomly assigned to six experimental conditions. None had participated
previously in any experiment.

Stimulus Materials

The basic experimental passage was constructed according to procedures
described by Frase (1969). The passage consistéd of statements about six
imaginary nations such as'Bfoﬁtus, Bismania, and Nurovia. Six characteris-
tics were deseribed for each nation (e.g., its geographic features, socio-
economic stége of'development, and type of govefnment) resulting in a

matrix of six nations (concept names) by six characteristics (concept
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“attributes) as summarizéd in Table 1. Statements were constructed for each
cell in fhe 6 x6 mé@rix; For example, the following sentences were based

on the row of attributes describing geographic features:

. Bismania is marked by an extensive system cfilakes.
Most df.Brontus is plain, level land.
Muéh of the ;outhérn part of Nurovia 1is desert land.
Atweena is an island nationm.
Galbion is a land-locked n;tion.

A mountainous terrain characterizes much of Egrama.

Three .ifferent sets of materials were developed: One was based on
" the organization of statements according to concept name, i.e., the state-
ments were derived from the contents of the columns of the matrix (CN).
A second was organized by concept attribute, i.e., the statements were
derived from the contents of the rows of the matrix (CA). A third consisted
of ézranging the sentences in a random order (R). The amount of CN and CA
clustering built into the three experimental passages was determined »y
the same procedure used .to compute clustering ratios. (See the section on
Scoring below.) The percentage of organization by name -for Passage CN =
100%, for Passage CA f_OZ, and for Passage R =77%. The perqentége of
_ organizatioﬁ by attribute fo; Passage CN = 0%, for Pagsage CA = 100%, and
.fof:Passage R = 17%.
* Procedure

Upon entering the experimental room, two Ss were sea;éd at éeparate
deskg. The §§'were told that they were about to participate in a learning

experiment in which'they were to study a passage containing descriptions
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- .of a number of imaginary nations. Their task was to remember as many of
 the .statements from the passage as possible.  They were further told that
they w0uid be given tﬁree five-minute study periods each of which would’

be followed.by a six-miﬁute'writing period.

Ofganization treatments. One experimental dimension consisted of
3 . ; . | . _ .
three levels of passage organization as described under Materials. Any
one S was adminisfefed only one passage, either CN, CA, or R.

Note~-taking treatments. The passage organization conditions were

orthogonally crossed with two note-taking treatments. Half of the Ss
assigned to study each of the passages in the three organizational treatments
were given instructions to the.effect tha* they could take notes (i.e., the

Note-taking treatment) to help them remember the passage during the study

period. They were told the notes would not be available to them during the

writing period. The remaining Ss (i.e., those in the Reading-only treatment)

were not offered an 6pportunity to take notes. No mention of notes was
made in the instructions to thess groups, nor wére they provided with
paper on which notes might'héve been recorded.

Scorihg. The free recall protocols were scored for the'number of
statements correctly ;ecglled, the number of erfors, and clustering ratios
for both CN and CA. in order to be counted as a corfect Statement, the
CN (cr an approximation of the correct name) must havé been associated
with the correct value of a CA. A further canstraint in procedure applied
to the scoring of cOméound attribute statements such as, "Bismania enjoys
peace and prosperity."” In this case, either peace or prosperity was required
if the statement was to be.scored as correct. In the case of a single

attribute statement such as, '"Brontus is an urban society," the answer may

have included an incorrect attribute value as long as the correct attribute
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value was also included. Thus, the answer, “Brontus is an industrial and
urban soclety,' was scored as correct. Clustering ratios were computed
according to the formula employed by Frase (1969):

Number of Repetitions
(Total Number of Sentences Recalled)- (Number of Categories Recalled)

Both corredt,‘incorrect, snd incomplete responses were included in the
clustering'rstios;
Results
neasures of clustering, statements correctly recslled, and errors

were obtained for each of the three free recall trials. Scores obtained from
these measures were anslyzed via a 2 x 2 x 3 analysis of variance with
'repeeted measures (trials) on the last factor. The results of these
" analyses are presented sepafately below.

Clustering

Separate analyses of‘variance were made of the amosnt,of clustering

.during recall based on names and on attributes. The analyses based on the

CN ratio yielded F (2,42) = 3.59, p < .05 for the effect due to passage
organization., Mean clustering scores for Groups CN, CA, and R were

X= 71.44, fi- 42.71, and X = 53,27 respectively. Newman-Keuls multiple
comparison pfocedures were used to test differences ar>ng the means obtained
from this analysis as well as from others to be described below. According
to this test, the CN clustefing ratio for Group .CN was greater than that

for Group CA (p < .05). A similar analysis of vériance‘of.the CA clustering
ratio yielded F (2,42) = 5.54, p < .01 for the effect due to passage organi-
zation. The mean CA scores for the three passage organizations were X = 20.00
for Group CN, X = 53.31 for Group CA, and X = 29.62 for Group R. CA clustering

by Group CA was greater than that of both Groups CN {p <°.01) and R (p < .05).
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The direction of the means in both analyses impiied a negative
relationship between CA and CN clustering. When an individual adopts
and uses one strategy, his clustering ratio on the other st?ategy is
minimal. The overall correlation between the use of CN and CR strategies
was r (47) = -.84, p < .01, Correlations within each (df = 15) of the
three passage oréanizations wvere r = -.95 for the CA group, r = -.91 for
the CN group, and r = -.32 for the R group. The ralatively low negzative
correlation obtained for Ss in Gréup‘R as well as their low clustering
scores on both CA and CN measures suggest that recall was not as system-
atically organized aé either of the other groups, thereby reflecting the
lack of organizatiég in.the passagé.

Although each of the textual organizations appears to have influenced
the selection of one or another strategy, the CN and CA strategies were
not used to the same extenc., In order to determine the dominance of one
strategy, a .t test of .the difference between ;orrelated means of CN and
CA scores was made (McNemar, 1969, p. 113-114). This analysis yielded,

t (47) = 3.01, p < .01, implying that CN strategies were preferred to CA
strategies.

The impact of the CN and CA pnassage organization on the clustering
strategies of Ss who took notes and on those who did not was examined in
a separate analysis. The means for these groups are summarized in Tabie 2,
Note-taking whiie studying appears to minimize the influence of passage
organization on strategy selection. Both the use of CN clustering by Group
CN.and of CA clustering by Group CA are influenced mére by pacsage orgaaization

when students must rely mainly on memory than when notés were permitted. A
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Tzble 2

Mean Concept Attribute (CA) and Concept Name (CN) Scores for Each

of the Note-taking and Passage Organization Conditions over Trials

Note-taking Passage Trials Total
Treatment ) mOfganizatio?___ﬁ ..im.- 2 i~‘_“
. Concept Attribute Scores
Note~-taking R 26.62 19.50 - i;jéa‘“ .21.71
' CN . 31.88 29.25 27.88 29.67
CA 42.12 41.25 50.38 44,58
Reading=-only R 38.00 38.00 36.62 37.54
CN 6.25 12.88 11.88 10.33
CA 59.00 52.12 75.00 €2.04
" Concept Name Séores

Note-taking ‘R 74.62 45.75 60.12 60.17
] CN 45.88 68.00  53.38 55.75
7 CA 51.12 50.50 42,00 4%.88
Reading~only R 60.38  41.12.  37.62 46.38
CN 91.38 83.75 86.25 87.12

cA 41.38  £8.38  22.88
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comparison of the mean CN scores for Group CN Ss who took notes (X = 55.75)
and those who did tit take notes (X = 87.12) yielded t (42) = 2.04, p < .05.
A similar comparison’of the CA clustering scores for Group CA Ss who took
notes (X = 44.58) ;nd who did not §§'= 62104) was in the expected direction:
however, the differdace in this case was not reliable (tr [42] = 1.20,
p > .05).

1t w;s expected that the CN strategy would be immediately adopted by
Ss wﬁo studied the CN passage, paftiéularly when they wexe nor permitted
to take nctes. Adoption of the CA strategy by Ss studying that passage
wss expected to be gradual. In order to determine waether the effect of
the Passage-orgaﬁization x Trials interaction implied by this hypothesis
was obtained, a clustering score was required which wonuld reflect both CN
and CA clustering factors. Accordingly, a Combined Clustering Score (CCS)
was computed for each S as Solloﬁs: CN ratio score - CA ratio score + 100.
Thils procedure resulted in a.range of scores from zero to 200, The upper
linits of the range indicate complete CN clustering; the lower extremes
suggest complete CA clustering. CScores approximacing the mid-point of the
range imply that neitﬁer strategy was consistently adopted.

The combined clustering scores (CCS's) across trials for Ss in Group CA
and Group CN ave disﬁlayed ir Figure 1. In the Reading-only c&nditién, Ss

reading the CN passages'échieved high CCSs in the early trials. On the other

- hand, no strategy-prefefence was reflected in the CCSs for Ss reading the

CA passages during”the'fifst.two tfials}-the CA strategy was not adopted

~until the third't:ial."A test of the in;éraction implied by these means

'was made By coﬁparing"CCS's for the CN and CA group for the second and third
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Figure 1. Combined clustering scores for passages
organized by name (CN) and by attribute (CA) in the

Note-taking and Reading-only conditions depicting the
Pagsage-Organization by Trials interaction.
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trials as follows: - (Games, 1971). This analysis

W)

L

wserror(w) T (

'yielded t (84) = 2.02, p < .05. Because of the sharp drop in CCS's for
Group CA between trial wwo and three, a further analysis was conducted by
comparing the mean CA clustering scores acfoss trials for Group CA without
notes. The difference in clustering between Trial 1 (X = 59.00) and Trial 2
(§'= 52.12) was nat éignificant (p > .05). However, the analysis of the
differencebetween Trial 2 and Trial 3 (X = 75.00) yielded t (84) = 1.93,

D = .05 (for a two-gailed test with df = 80, £t .05 = 1.99). The diiference
between the means suggests an early adaptation phase where relatively littlea
consistent clustering occurs, followed by a relatively complete adoption of
the CA strategy.

Recall

An analysis of the effect of passage organization on recall of correct
statements ylelded F (2,42) = 6.86, p < .005. The mean.number of statements
recalled for the three groups were as follows: X = 10.92 for the Group CN,
X = 10.73 for the Group CA, and & = 6.93 for Group R. Comparisons among
these means indicated recall was significantly jreater in Groups CN and CA
than it was in Group R (p < .0l), but Groups CN and CA did not differ
significantly from each other (p > .05). Although there were no significant
effects due to note-taking (F < 1.00), the analysis yielded F (2,84) =.74.08,
2_<..001 for the effect due to Trials.

The Ss who studied the CA passage had to either reérganize-the passage
to a CN pattern or to relinquish their presumably favored CN clustering

strategy and adopt one consistent with the CA organization exgexnally imposed

on the passage. When the change in clustering strategy was not facilitated

by an "external device" such as no%es, it was expected that shifting strategles
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would interfere with early attempts to recall the contents of the passage.
The learning curves for Groups CN and CA are summarized in Table 3. On
the first trial of the Reading-only condition, recall by Group CA was
depressed relative to recall by Group Ci. In contrast, learning curves
for Groups CN and CA in the Note-taking condition were parallel. However,
the Passage-organization x Trials interaction for correct statements recalled
by the Reading-only group was not significant (p > .10).

The number of statements recalled correctly was not related to either
c.‘.'ustering via CN strategy (r = -.03) or the lA strategy (r = -.04). A

score comprised of the largest clustering ratio for each trial was moderately

but reliably related to recall (r [47] = .33, p < .05).

Errors

Analyses were made of the incorrect statements included in free recall.

This analysis yielded F (2,42) = 1.74, p < .10 for the effect due to Passage-

ovganization and F (2,42) = 4.13, p < .025 for the effect due to Note-

taking. The l;tter effect implies that more errors were made with notes
(-fl- 3.06) than without notes (X = 1.96). |

) The effect due to the interaction of Passage~organization x Trials
yiellclled F (2,84) = 3.84, p < .0l. This interaction was marked by the general
tendency of errors to increase acros¢ txl'jalsl for Group R (-f = 2,69 for Trial 1,
X = 2.88 fo_': Triai 2, X = 3.56 for Trial 3) and to decrease across tria'ls
for Group CA (X = 3.50 'fbr Iijial 1, X = 2,88 for Trial 2, ¥ = 1.56 for Trial
3). Since the 1earﬁef'§ preoccupation with acquiring a new clustering strategy
could result in an. incré'ase iﬁ' errors as well as lower recall scoves, a

specific test of the effect:,o”f the interaction between Trials (first end
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Table 3
Mean Statements Correctly Recalled and Means Errors

a x
for the Concept Name (CN), Concept Attribute (CA), and Random (R) Groups

Note-taking Passage ' Trials : Total

Treatment Organization 1 2 3

Statements Correctly Recalled

Nc te-taking R .00 6.38 9.62 6.67 .
CN 6.00 11.25 15.62 10.96
CA - 6.88 12.25 16.50 11.88
Reading-only R 4.62 8.25 9.00 7.29
e 8.00 10.75 13.88 10.88 |
\ CA 5.25 10.62 12.88 9.58 !
Errors
No »-taking R 2.88 - 3.62 3.62 3.38
N 2.00 3.38 2.12 2,50
CA 3.88 3.75 2,25 3.29
Reading-only . "R 2.50 ©2.12 3.5C 2,71
G .75 1.50  1.25 1.17
cA ' .12 2,00 .88 2.00
* Note that in the Reédiné—only condition. Group CA recalled less statements
. [

and committed more errors om the first trial than did Group CN.
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third) x Passage-organization (Groups CN and CA) was made separately for
the Note-taking and Reading-only conditions. The means for these groups
are summarized in Table 3. This analysis yielded t (84) = 1.50, p < .10
for the Note-taking group and * (84) = 2.34, p < .05 for the Reading-only
condition. Much of the interaction effect in the CA Reading-only group
aopears to be accounted for by the drcp in errors from the first trial
(§'= 3.12) to the third trial (§.= .d8). A comparison Letween these means
yielded, t (84) = 2.70), p < .0l.

Discussion

It is clear that passages consisting of organized sets of sentences
resulted in more clustering and recall than randomly ordered sets of
. sentences. These findings are consistent with results obtained by Cofer,
Bruce, and Reicher (1966) who used word lists and by Frase (1969) who used
simple scntences. Thus, recall is facilita:ed when input is ordered in a
manner where words or sentences are conceptually parallel in the sense that
sentences deal with the same category.

A more interesting finding, however, is that each of the passage
organizations influenced the selection of a clustering strategy'by Ss who
studied them. In the case of the fassages orgahized by name or attribute,
Ss ddentified organizational'cues from the passage and incorporated these
cues in the acquisition or se;ection of a clustering strategy. In ;he_case
of the passage in wh;ch-sentences were randomly ordered, the organizational
' cues were not immediately apparent. Accordingly, the S must develop his
own strategy, perhépg, as Frase has suggested, at the éxpense of learniﬁg
the statements.

Ihe present fiﬁd;ngs also léad us to imply that regardless of the
passage érganization, thé strategy of clustering by nameé is more dominant
than the strategy of clustering “y attributes. The suﬁjective organization
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of materials by concept name may have been favored because it requirea the

least amount of change from sentence to sentence sud permitted relatively

direct classification of information. Since the naming or labeling

element of each sentence within a passage externally organized by CN
remains the same within a given paragraph, only the value of the attribute
changes. By using the CN clustering strategy, the S's task becomes
comparable to learning.six short serial learring lists, each of which is
comprised of a set of CA values associated with a particular CN as repre-
sented in the six columns of Table l; In this regard it is interesting to
note that Ss who used the CN stfategy often substituted ditto marks oxr the
pronoun "it'' for the concept name, suggesting a process resembling serial
learning. |

In the passage externally organized by CA, both the CN and CA elements
differ from sentence to sentence, thereby requiring the acquisition of
separate associations by the learner for each sentence. Thus, the CA
passage resembles a paired associate task in which the same set of stimulus
terms is ﬁaired with different response terms in each paragraph. As a
result, the CN clusteriag strategy may have been preferred because it is
more efficient; in a sense, it requires fewer associations for learning the
same passage than d&es the CA clustering strategy.

Th=2 CN ciustering strategy may also have heen préferred because it
téﬁds to be more frequently employed in written materizlsz. Thus, we are
saying that experience in the culture may favor the use of the CN strategy.
Nevertﬁeless, whateverlthe reason for its selection, the CN clustering
strategy appears to have'beeg adopted by Ss studying the CN passage without
notes and maintained.at a high level throughout their efforts to learn the

passage. In fact, Qrouﬁ CN organiied so completely via the CN strategy
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that there was very little use orf the CA clustering strategy. This
finding suggests that little interference between the two clustering
strategies occurred for GrOuﬁ CN. 1In contrast, the CA strategy‘by Ss

in Group CA was adopted during the third trial; i.e., only after some
experience with the passage. During the earlier trials, the CA clustering
strategy was matched by an almost equally high use of the CN clustering
strategy. Thus, the CN strategy appears to compete with the adopticn of
the CA strategv for GfOup CA.

These findings suggest that thé‘§ has a dominant ciustering strategy
which 1s gradually relinquished when he finds it i1s not as appropriate as
a subordinate strategy for learning a particular ‘passage. He may be
depicted, for illustrative purposes, as being in a "trade-off" situation
in which he must.weigh the prcblem of abandoning his preferred clustering
strategy against che dufficulty of reorganizing the passage. Apparently
when note-taking is not permitted, the task of reorganizing the passaze to
fit his preferred strategy increases memory strain. He opts to relinquish
the dominant strategyvin favor of a subordinate clustering strategy more
consistent with the'organization of the passage as presented to him.

These findings imply that learners test clustering strategles for their
effectivéness‘against the task requirements (Restle, 1962). When a strategy
meefs those requirements, it 1s retained; when it fails to meet those .
requirements it is rejected in favor of another which is sampled from a
"pool" of strategies associated with similar tasks. From an instructional
sﬁandpoint the importance of g. 7ing serious attention to the way in which
material 1s organized is all too apparent from these findi. gs.

The effect ¢f taking notes while studying is important in several

respects. Because note-taking can facilitate reorganization, it may change
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the balance in the "trade-off" between abandoning the preferred clustering
strategy and reorganizing the passage, rendering the reorganization alter-
native more attractive. When permitted to take notes, Ss do not appear

to reduce the inconsistency betweén the organization implicit in the
passage and their prefe;fed clustering strategy by abandoning or modifying
their strategy. Rather,;they "modify" the passage to suit their owm
organizational schemes. - From an instructional standroint these findings
point to the importance of giving serious attention to the-géz.material 18
organized when students are not permitted to ﬁake notes. It is apparent

that further research on efficient modes of organization may be a potentially

fruitful endeavor.
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Project Ikon:
The Effect of Mnemonic Aids Employing Abstract and Concrete Pegwords

With Verbal and Imaginal Mediators on Recall by High and Low Imagers

Study Director: Francis J. D1 Vesta

Assistants: John Alivernini, Steven Ross, Phyllis Sunshine

Purpose

One phenomenon with which both students and teachers are familiar,
often to their regret, is forgetting. This study is based on the assumption
that such instructional strategies as those which employ mediational or
mnemonic devices can be employed to facilitate memory. These mechanisms
are mental elaborative operatione performed on the material to be learned.

Thus, the learner who employs a mnemonic aid does the following:

1) attends to the material; 2) thinks about it; 3) elaborates upon it; 4)
imagines familiar connections for it; and 5) organizes it into units.

One class of mnemonic Cevice is the "numeric pegword system" in
which each pegword functions as a stimulus pigeonhole for a response word.
Paivio hypothesized (1963) that the effectiveness of words as “conceptual
pegs' depends on their capacity to evoke images that could mediate
response recall. Ratings of the ease with which nouns elicit images
indicate that concrete nouns exceed abstract nouns in rated imagery.
Paivio (1966) suggests that concrete nouns presumably arouse non-verbal
sensory images of their referent as well as verbal associlates. Accordingly,
it can be assumed that both images and verbal associates may be elicited

as mediators by concrete nouns. On the other hand, abstract nouns, e.g.,

139



honor and mercy, do not refer to denotable objects, and thus are assumed
to elicit more verbal responses than non-verbal images to provide "meaning"
to the material being learned. Both non-verbal and verbal symbolic
processes, however, can function as mediators although the effectiveness
of each depends upon the relevant stimulus attributes (Yuille and Paivic,
1966) .

The present study has three major objectives: (1) To compare
the effects of instructions to use imagery or verbal mediation in a
learning task; (2) to compare the function of concrete and abstract nouns
in imagery and verbal forms as mnemonic aids; (3) to determine the effects
on memory of the iInteraction between individual differences in imagery
(or verbal ability) and the treatments consisting of kinds of instructione

and characteristics of the pegwords.

Relevance for Instruction

This study is one among several in Project Ikon. As such its
relevance is based on the assumption that a student's performance is
affected by properties of the instructional materials. Furthermore, the
evidence may suggest that an instructional set as well as the learning
material may interact with the mental activities of students who have been
identified as imagers or non-imagers. For example, it might be found that
an imager profits mcr; from instructions to mediate by imagery than by
verbal mediators regardless of the concrete-abstract nature of the material
to be learned; or, that an imager profits more from the use of imaginal
mediators while verbalizers profit most from the use of verbal mediators;

and so on.
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Procedure

Four different experimental conditions were created by combining two
different "mediational instructional modes" with two differen: "conceptual
pegs." The two mediation modes were verbal and imaginal. The two
conceptual pegs were a concrete noun jingle and an abstract noun jingle.
The task was administered to subje.ts in groups of two to four. The
firstlset of instructions presented to each subject explained the use of
verbal and imaginal mediation. These were followed by instructions
regarding the mode of mediation a group was to use. Subjects learned
four successive lists of ten nouns in serial fashion. (There were two
abstract lists and two concrete lists.) The learning task required
subjects to relate each noun in the list to the corresponding jingle noun
and to record his connection in either pictorial or verbal form. A’l
subjects were tested for serial recall after each 1list and again after
all four 1lists were recorded.

The data consisted of time scores, individual list recall scores and

total recall score:..

Progress

Ninety-six subjects were run during the Fall term, 1970, The data

is presently being analyzed.
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Project Ikon:
The Effect of the Interaction between Imagery, Abstractness, and Word Order

on Paired-Associate Learning with Noun-Adjective Pairs

Study Director: Francis J. D1 Vesta

Assistants: John Alivernini, Steven Ross, Phyllis Sunshine

Purpose

The study of imagery is currently enjoying a renewal of experimental
interest. Not since the days of Galton's "breakfast table" questionnaire
has imagery been so widely discussed by psychologists. However, unlike
Galton's time, imagery is no longer defined solely as an individual
difference variable. As D1 Vesta (1970) noted in a previous report,
imagery may also be viewed as a cognitive transformationel process which
effects the acquisition, coding, storage, and retrieval of learning
material, and as = source of variation in environmental events. These
views are accommodated in the present experiment in which the effect of
concreteness, word order, and imagery are examined with reference to their
effects on performance in a palred-associate (P-A) learning task.

Recent trendz in imagery research have been strongly influenced by
Lambert and Paivio's (1956) earlier experiment. These invesiigators
demonstrated that despite English language habits a noun and its modifiers
were learned more readily in the noun-adjective than in the adjective-
noun order. They hypothesized that the advantage of nouns over adjectives
as stimull is the result of their capacity to evoke sensory images of

concrete objects or events (Lambert & Paivio, 1963) and that these images
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then mediated the correct response. The nouns presumably serve as ''pegs"
from which modifiers can be "hung." From this "conceptual peg" hypothesis
it was predicted that concreteness, or image-producing value, would be
most effective on the stimulus side of a P-A pair since it is the stimulus
which must be the source of mediated recall.

In the present experiment it was assumed that because of the
availability of objective referents, concrete words would evoke images
more readily than abstract words. Paivio, Yuille, and Madigan (1968) did,
in fact, find a substantial correlation between the rated values of words
scaled on the dimensions of Imagery and Concreteness. It was furtker
Lypothesized that if concreteness were equal for both members of the pair,
nouns would provide better '"pegs" from which associates could be hung and
retrieved because of thelr qualities for eliciting images. The third
factor analyzed in the pre.ent study was the effect of differential
effect of abstract and concrete pairings on the learning of high- and

low-imagers.

Relevance for Instruction

Based on the experimentation to date, imagery appears to play a
significant role in learning and language functions. It is reazonable to
assume that an extended understanding of the processes underlying this
variable will prove useful in improving instructional techniques. Thus,
research might suggest instances when it would be advisable to explicitly
encourage image production on the part of students to facilitate the
attainment of some relationship. For instance, this technique might be

especially useful in the development of language skills.

144




ek 7 ek

pe— e W AN I AN N N 22N

B T ST — [P oo @ . P et

The ability to identify individual differences in imagery habite
should also prove to be instructionally relevant. For example, Rohwer
(1970) has identified a developmental trend in the imaging skills of
children. His developmental requence is in opposition to the view that
pictorial forms of representation precede verbal repres~ntation. The
clarification of this issue worid be a significant contribution to the
development of efficient instruction:l procedures. The identification of
imaginal practices and their interaction with the concreteness-abstractness
dimension should prove relevant for an understanding of adult learning
processes. The identification of an individual's basis for processing
learning material could influence the development of efficient methods of
presentation, especially if it is found that high-imagers deal more
effectively with concrete materials and low-imagers (verbalizers) deal

more effectively with (profit more from) abstract materials.

Procedure

This study was the second part of the three imagery experiments.
Individuals who had been selected or the basis of test scores and who had
participated in part I of the series served as subjects in this study.

Each subject learned a P-A list containing four each of concrete-
concrete (C-C), concrete-abstract (C-A), abstract-concrete (A-C), and
abstract-abstract (A-A) noun-adjective pairs presented in random order.
Paivio's nnrms were used to select words that varied on concreteness
while holding imagery and meaning constant. The factor of noun-adjective
order was a between subject variable, therefore all the words in a list

were in either noun-adjective or adjective-noun order.
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Subjects were given two alternating study-recall trials. Pairs were
presented on index cards which the subjects turned over at the sound of a
bell at the rate of 10 seconds. During recall trials the subjects recorded
their responses on mimeographed answer sheets.

The P-A lists were also presented to a separate group of subjects
who were instructed to rate each pair for either imagery or degree of

associative connection.

Progress

One hundred eighteen subjects were run in the P-A task. Forty-two
subjects participated in the scaling procedure. The experimental data

together with individual difference measures are currently being processed.
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Project Ikon:

The Effects of Context Modality on Acquisition and Transfer

For Imagers and Non-Imagers

Study Director: Steven M. Ross

Advisor: Francis J. D1 Vesta

Purpose

A basic assumption in the present investigation concerns the notion
that individuals are relatively idiosyncratic in their habitual and
preferential manner of processing information. On this basis it seems
likely that adults who have demonstrated a dependency on, and ability to
use, concrete images in learaing .will perform in a manner that is special~
ized and discriminable from that.of individuals who do not possess these
qualities. It is the purpose of the present investigation to gain
further insight as to the nature and .effects of this individual difference
by examining it as it interacts .with materials that are embedded in visual
and verbal contexts. This sheuld .provide additional understanding about
the transforqational abilities.of individuals and properties of stimulus
materials when viewed from the standpoint of context effects upon the
storage and retrieval of experiences encoded in imaginal and symbolic form.

The present study ext: 41s.the investigation appearing in an earlier
report (D1 Vests & Ross, 1970) by.treating context as a factor that
differentially effects the perception and retention of stimuli, depending
upon the form (modality) of the context and also upon the experiential

history of the individual. Taken by itself, a stimulus will be subjectively
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encoded in terms dictated by.blasec acquired as a consequence of prior
experiences and in terms of the person's general familiarity with a given
stimulus. The more ambiguous.a stimulus, the more likely will be the ten-
dency to attend to non-fical .(contextual) cues in an attempt to provide

structure and meaning to the stimulus. Take for example the following

sentence: '"The cardinal delivered his sermon on Sunday". In this situation,

must individuals would experience little difficulty in defining "cardinal"
as a type of clergyman. However, without the presence of the particular
sentence (context), depending upon the person's previous experiences, he
might be as likely to ccnsider .'"cardinal" as a kind of bird. It seems
intuitively obvious that, in.these situations, context has an important
influence on the perception, .coding and storage of the experience in ques-
tion. In this manner context determines the person's potential to transter
the material acquired to new.situations. Our earlier investigations
indicate support for these .notions, but further inquiry was suggested to
determine the effects of the.interaction between context modality and
individual differences in imagery on learning and transfer.

Considerable experimentation has been performed showing imagery to be
a significant variable affecting the storage and retrieval of verbal and
pictorial cues. Paivio (1970).employed the "conceptual peg" hypothesis in
designing experiments to demonstrate the effects, o. performance, of such
variables as concreteness-abstractness of stimuli, modality of stimuli,
and context of stimuli. Rohwer (1970) concluded that "ac.ion" prepositional
connectives evoke more memorable kinds of imagery than either "static" or
"coincidental" connectives. .In.other investigatinns involving verbal and
pictorial transformations of .stimuli, Reese (1970) found imaginal and

sentence connectives to be equally facilitative for adults, but imagery
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was less effective in providing contextual cues for children. These
studies bear on the present .research in their suggestion that materials
presented in pictorial and verbal modalities are processed differentially
according to the learner's capabilities a:uud biases.

On the basis of the aforegoing .rationale the present investigation
was directed toward an examination of the general hypothesis that individual
differences in specific attitucas .or idiosyncratic predispositions towards
learning influence fluency and.pyaterence in working with concrete picto-
rial images. Notions of this .gert.involving imagery have long been a
.3ubject of speculation by early.philosophers and scientists (Richardson,
1969), but among the first empirical investigations involving the measure-
ment of individual differences .in imagery was the noted 'breakfast table'
quastionnaire devised by Galton.(1880). More recent investigations have
ylelded questionnaires (Betts,-1909; Gordon, 1949) and tests of spatial
relations which appear to differentiate between "imagers" and "non-imagers'
(see Richardson, 1969).

It seems relevant for.basic inquiry and as an obvious extension of
current imagery research, to.examine more closely individuals who possess
imagery skills as they interact with controlled environmental influences,
In the present study, context.is viewed as a pervasive and influential
external (environmental) variable. Such cues provide the framework within
which all experiences are embedded. By investigating context as an
environuental factor and imagery as a distinctly blasing cognitive process,
the present study was designed .with the intent of providing further
insights into the important .question of how aptitude by treatment inter-

actions affect learning.
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Relevance for Instruction

Palermo (1970) stresses-the .need for the practical extension of the
theoretical work that has been_performed in imagery studies. If imagery
can be shown as a measurable.predisposition, on the one hand, and as a

quantifiable stimulus property.on the other hand, this fact should facili-

tate the prediction of studeant .performances and improvement of instructional

strategies through adapting instructional techniques to individual differ-
ences. Thus, in ar imstructienal .setting it would be important to
understand that context does or does not influence learning, what the
nature of this influence is, what .kind of context should be provided, in
what form or modality it should .be constructed, and how these factors
interact with the learning predispositions of students. For example, it
may be determined that students who posses: high imagery abilities can
best benefit from instruction characterized by a context of concrete
examples and graphic displays. It is conceivable that such persons might

ignore or become distracted by symbolic formulations and abstractions.

Procadures

Thie¢ experiment was the.first part of a series of three related
studies conducted during the .same .academic term. The subject pool for the
three experiments consisted of approximately 300 studexts. They were
administered three spatial .relations tests and two vividness of imagery
scales. In addition, the Scholastic Aptitude Test scores will be avail-
able along with an index of short term memory. From the original pool,
60 high imagers and 60 low imagers were séiected to participate in the

actual experiment.
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The experiment consisted of two phases: learning and transfer.
During the learning phase, .all subjects learned a series of 20 paired-
assoclates to a criterion of .one perfect trial. The stimulus elements
of the pairs were so selected.that .they belonged to two totally different,
but reasonably common concept .categories. In one variation, two accessory
words, related to one of these.concept Ctategories were positioned between
each main word pair. 1In anothar,twoi pictures having the same meaning as
the accessory words were placed.iletween the word pair. In the third
variation no context of any modality was present. Subjects who had not
reached criterion by 8 triala.were.released from the experiment. During
the transfer phase, similar paired-associate lists were learned but without
_the inclusion of the context...The.word pairs were comprised of the
original response element .and.a.new.stimulus term which could suggest
either the same concept or .the.concept not expressed by the original
learning context. Latency .of .response as well as the number of correct
responses were recorded for each trial. The overall design implies a

3 x 2 x 2 factorial analysis of variance.

Progress
This study is being conducted for a Master's thesis. All data has

been collected and is now being analyzed.
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Project Ikon:

Factor Analyses of Test Batteries

Study Director: Francis J. Di Vesta

Assistant: Phyllis Sunshine

Purpose

The series of studies conducted under Project Iikon is based on the
assumption that mediation may occur via imagery or symbolic modes. These
may be viewed as subject to influence by instructional strategies (or
experimental manipulations) or they may be viewed as comprising an indi-
vidual difference-variable. In the first instance the concern is with the
manner in which stimulus variables, presentation modalities, instructional
manipulations, and the like, affect the saliency of images versus verbali-
zations in such learning processes as forming associations, transfer to
new situations, or memory. In the second instance, the concern is with
dispositional behavioral tendencies toward individual preferences for
employing either imaginal or symbolic mediational modes. Beyond these
two oriéntationa, there i8 a third interest related to the manner in
which the two (aptitude x treatments) interact in affecting learning
outcomes.

In order to understand the effect of individual differences it is
necessary, of course, vo identify means by which such differences can be
measured. Accordingly, the present study is directed toward the factor
analysis of several tests in an effort to determine whether an "imagery"

component, distinct from a "symbolic" component, can be extracted.
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Relevance for Instruction

Our progress in research iﬁ this area to date attests to the
validity of the assumption that reliable individual differences exist
in imagery among adults. The relevance of this research alsc rests on
the assumption that identifiable properties of instructional materials
can and do affect the performance of students., The vesearch task is to
identify bases for matching the properties of these materials to the mental
activities of students who have been identified as imagers of verbalizers.
Thus, for example, the evidence might suggest that visualizers (i.e.,
imagers) would profit most (from the standpoint of acquisition and reten-
tion) by the use of material presented pictorially rather than in abstract
torm. Since imagery as a process is a matter of transformation (encoding)
an understanding of its limitations, chat is, where it interferes with
learning, would be essential for improving instructional strategy.
Furthermore, we would expect conteirtual constraints to affect pictorial
material differently than they would affect verbal materlal and these

effects should interect with individual differences.

Procedure

In a first study several tests including tests of perceptual ability
and of symbolic thinking were administered to three hundred students. The
factor analysis of these data allowed the extraction of the two components,
in addition to others (e.g., automatization), as hypothesized.

The first astudy was replicated in part with the addition of two
subjective measures of imagery ability. There were two hundred subjects
in the second study. A factor analysis of the second study again allowed

the extraction of a component related to symbolic ability and another to
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imaginal ability. Tua addition, because of the particular set of tests

enployed, a "social desirability" component was extracted.

Progress

The analyses for both studies have been completed. Because of the
possiblity that the order in which the tests were administered may have
affected certain of the results of the second study we are considering

another replication.
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Listening and Note~taking: 1II

Study Director: Francis J. Di Vesta

Assiztant: G. Susan Gray

Purpose

Situational variables as well as learner charzcteristics can influence
the ease in which a student learns in an educational setting. In an
earlier sutdy (Di Vesta and Gray, 1970), these investigators found that
the opportunity to take notes while listening to connected discourse, the
opportunity to rehearse the material, and the occurrence of test-like
events facilitated recall. The present study further investigates the
learner-induced behaviors of note-taking and rehearsal in conjunction with
situational variables of the thematic composition of the presented materials
and of the spacing of rehearsal periods.

Memory span as an individual difference characteristic may hold a
direct relationship to note-taking by limiting the amount of information
the learner can process at a time while listening. A shorter memory span
capacity may lead to adaptation by an increase in the learner's reliance

on notes. The present study examines this possibility.

Relevance for Instruction

The instructor in an educational setting can manipulate characteristi&s
of the material to be learned in order to maximize the efficiency of
student learning. The thematic composition of a prose passage may be
charanterized by a single topic which 1is the substance of the entire
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presentation. On the other hand, the textual material may cover several
topics during an equal period of time. These different topics may vary
in the degree of relatedness between them; they may be related to a supe. -
ordinate concept or they may be completely unrelated. It would seem that
the more related the contents of a presentation, the easier it would be
for the learner to recall specific details incorporated in the material.
Assuming that the opportunity for rehearsal enhances recall, it 1is
also possible to vary the occurrence of study intervals. They may be
spaced at regular intervals during the course of a lecture, or occur as a
massed study period at the end of the text presentation. Insight into the
relative efficiency of the various types of textual themes and spacing of
recall would enable an instructor to increase the learning efficacy of his

students.

Procedure

Three 30-minute passages were prepared whose themes varied in degree
of relatedness. In one passage, all 30 minutes were devoted to one specific
topic. Another passage contained six different ideas (five minutes for
each one) which were related to a common concept. A third passage was also
comprised of six different ideas but there was no relationship among the
topica. The thematlc varlable was orthogonally crossed with spacing of
study intervals. Some subjects (one-thiid) listened for thircty minutes,
then studied for twelve; another group of subjects listened to fifteen
minutes of the material, studied for six ninutes and repeated the listen~-
study sequence; a final third of the total number of subjects listened for
five minutes, studied for two minutes, then repeated this listen-study
sequence six times. One-half of the subjects in each of the aforegoing
treatments were allowed to take notes, the other half were not allowed to

158




do so. Nine subjects were administered the task simultaneously. The use
of language lab equipment permitted the manipulation of each of nine
conditions at any one experimental sessivn. The subjects listened to
instructions and the task material over headphones at individual carrels.
After the last study period, all subjects were given a free recall test,
followed by a true-false test. In a second session, one week later, all
subjects returned to.take a second true-false test, and to take a short-
term memory task modeled after the memory. interference task of Peterson

and Peterson (1959).

Progress

The data have been collected and are being analyzed.
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Recitation Strategles: The Effects of a Learner-Sustaining

Climate and Encoding on Retention

Study Directors: Charlés B. Schultz and Timothy R. Dangel

Purpose

Persons characterized as facilitators by the Achievement Anxiety
Test (Alpert and Haber, 1940) appear to retain more from recitrstion
strategies than debilitrators, whose retention decreases as the rate of
recitation increases (Schulf:z, 1970). The relatively poor performance of
debilitators may be due to the fact that they "overload" short term
storage with intrusions of irrelevant thoughts associated with anxiety.
The purpose of the present experiment 1s to identify instructional
treatments which reduce the debilitating effects of stress-producing
situations such as recitation. Conditions which threaten an individual's
self-esteem arouse anxiety (Ausubel, 1968). Accordingly, threat can be
exagéerated or minimired by varying the extent to whicli an individual
feels he is "on the ?pot" when reciting. In addition, the mode of verbal
responsE can be varied to facilitate or inhibit retention. Information
can be transferred from short term to long term storage by encoding,
transforming, or otherwise relating new responses to existing elements
of the individual's cognitive structure (Atkinson and Shiffrin, 1968).
The act of translation may require the learner to process information so
it is transferable to and retrievable from long term storage. Whereas

verbatum repetitions of the information are more subject to decay and to

161



the effects of instrusions of irrelevant thoughts in short term storage.
This rationale suggests that encoding can be manipulated by requiring
either the translation of answers intc original wording or the verbatum
repetition of answers.

A major expectation of this study is that translation in a sustaining
climate facilitates retention for debilitators to a point where it equals
retention for facilitators. Translation or verbatum recitation in ron-
sustaining climates inhibits retention for debilitators relative to

facilitators.

Relevance for Instruction

A relatively large proportion of instruction is devoted to recitation
exercises (Hoetker and Ahlbrand, 1969). Since these activities appear
to have differential effects on learners, it is important to identify
instractional treatments which will improve the performance of those who
are debilitated by stress-producing situations. The treatments and
procedures of the present experiment are directly analogous to classroom
conditions. Therefore, the results hold direct implications for improving
the performance of debilitators in instructional settings. If the
expectations of this study are met, the sensitazation of instructors to
conditions which produce sustaining climates and remediational programs

which provide debilitators skill in encoding are suggested.

Procedure

Essentially, the procedures reported in an earlier study by Schultz
(1970) were repeated. Groups of six subjects who were selected on the
basis of extreme scores on the AAT, responded to recitation questions by

finding and reciting answars from printed textual material. In the
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Present study, all subjects were asked three questions. Climate was
varied by modifying the instructions to emphasize or minimize the eval-
uation of the subjects' responses before the group and by offering or
withholding praise after correct responses. These manipulations were

designed to produce & directive and sustaining climate. Half of the

subjects in each climate condition were instructed to respond with the
exact words in the printed text (i.e., the verbatum response mode). The
remainder were instructed to rephrase the text (i.e., the translation re-
sponse mode). These manipulations imply a 2 x 2 x 2 factorial analyses of
variance design with two lgvels of climate (directive and sustaining), two

levels of response mode (verbatum and translation) and two personality

types {::;?Tffk!Itk;e:d facilitators).

Progress

The AAT has been administered to students of a local high school.

Extreme scorers-have been selected and the experiment is presently being

conducted. e
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The Effects of Recall Interval Expectancy and Note-taking

on Immediate and Delayed Retention

Study Director: Paul Weener

Assistant: Sam Rock

Purpose

The way in which a student actively operates on visually presented
instructional material is dependent on his expectancy of when the presented
material will have to be retrieved. Material which is going to be recalled
immediately requires different information processing strategiles than
material which is going to be recalled much later. For the former, simple
rehearsal processes may be adequate; for the latter, reorganizatiori and
coding would seem to be more important. Furthermore, instrumental activ-
ities, such as note-taking and verbalization, which the learner engages
in while studying probably serve a different function depending on the
interval between stimulus presentation and recall. Previous research
(Weener, 1971) showed that the expectancy that presented instructional
material will have to be recalled immediately after studying the material
leads %o greater immediate and delayed learning than the expectancy for
delayed (one week) r: all of the instructional mate.ial. Furthermore,
the experimental groups which took the most notes tended to do less well
on the criterion essay test based on the instructional material. It is
the puspose of the present research to extend and replicate these earlier
findings in order to determine the effects of nove-taking and expected

recall interval on both immediate and delayed recall of instructional material.
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Relevance for Instruction

The expected recall interval seems to influence both how much is ’
learned and the activities of the learner during study. Significant
differences supporting the previous finding would provide strong evidence ‘
for providing immediate recall expectancies in long-term instructional l
programs. If the note-taking activity can be shown to be detrimental in
the present research, it would imply that the practice of note-taking
should be discouraged in situations where the notes will not be available
for later reference. The practice of note-taking, which has been demon-
strated to have beneficial effects in some instructional settings (Di Vesta
and Gray, in press; Peters and Harris, 1970), may be detrimental in other
settings. Instructors cau utilize such information to guide student

note-taking activity.

Procedure
Eight different experimental conditions were created by completely

crossing three two-level factors: (1) note-taking - no note-taking; (2)

immediate test expectancy - delayed test expectancy; (3) immediate test -
delayed test. Groups of eight participated in the experiment. Each of )
the subjects was presented with instructions which stated that he was to
read and study a short article, that he could or could not take notes, (
and that he would be tested immediately after studying or one week later.
The material which was studied for thirty minutes was a rather difficult I
passage dealing with principles governing the development of species.

Half of the subjects were tested both immediately and one week later;
half were tested one week later only. The immediate test consisted of a
free recall test and an essay test; the delayed test consisted of a free

recall test, an essay test, and a multiple-choice test.
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Progress

One hundred sixty subjects were run during the Fall term, 1970,

The data 1a presently being scored and analyzed,
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Learning Outcomes as a Function of Type of Test Expected

Study Director: Nicholas M. Sanders

Purpose

In discussing the relative values of essay versus fill-in-the-blank,
alternative choice or matching tests, one usually discusses several
measurement issues. It 1s often argued that essay tests in general and
many short answer tests are lacking in inter-scorer reliability and the
extent of content validity. On the other hand, instructors often feel
that the organization of ideas manifest in essay tests represents a more
valid measure of their instructional aims than do other types of tests.
The present research is an attempt to demonstrate (1) that =ssay tests do
measure a type of learning different from that measured by a recognition
or cued-recall test, and (2) that the expectation of one type of test will
lead to a different type of learning outcome from the learning involved
when another type of test is expected.

An essential difference between essay tests and the other types of
tests mentioned above is response organization. In an essay test recall
of individual items of subject matter is not sufficient; the items must be
placed in a particular order or sequence, one item added to the others at
a particular point in the development of the answer. By contrast, short
answer items and multiple-choice tests require only that the particular
items of information be recalled upon a cue, which is provided by the

question. By implication the learner must be concerned about learning
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interrelationships among the bits of information acquired in order to do
well in an essay test, while he may adopt any ordering or arrangement of
the ideas that makes the individual information items retrievable to do

well on a cued recall or recognition test.

Some theories of learning of verbal material provide a framework for
understanding underlying differences in the learning demands of different
types of tests. Jensen (1962) has presented a theory of serial learning
that may be applied to the psychological basis for performance on an essay
exam, He suggests that the learner must integrate the whole list of
words as a response; this operation is analogous to the activity of a
child who is learning to read a particular word when he is already fariliar
with the letter components of the word. To extend the analogy to the
essay test, the total essay 1s seen as the word, while the individual ideas
are the letter components.

Tulving's (1964) analysis of free recall learning provides a framework
for understanding processes underlying performance on tests in which
remembering individual items alone is important. Tulving proposes that
improvement in number of items that can be recalled during a test is a
function of study time, which provides the opportunity for the learner to
organize the list of words in an order that facilitates his memory of

them. This learner process is rzferred t> as subjective organization.

Subjective organization often differs from the organization imposed
through order of presentation of the words. Though the exact nature of
subjective organization is not specified, the critical aspect of Tulving's
suggestion for the present discussion is that an order of ideas manifest
in the presentation of those ideas may be supplanted by a subjective crder,

to facilitate memory of individual items. Thus, a learner who performs
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well on a test requirirg recall of isolated information items may have
rearranged the order of items to fit his prior cognitive structure instead
of attempting to master the developmental sequence of ideas as presented
by the instructor or text.

Utilization of the Jensen (1962) and Tulving (1964) analyses implies
processes that facilitate performance in essay tests differ from those
that lead to greater recall in tests for memory of individual items. Also
implied by these analyses is that the processes may conflict. If a learner
is tying together a sequence of ideas as presented, he cannot be subjec-
tively reorganizing the component ideas. On the other hand, if the
learner is engaged in subjective organization of the ideas, he will not
be integrating the ideas as they are developed in presentation. Only
when the order of ideas as presented is congruent with the learner's
subjective organization will the two processes not be conflicting.

Finally, if we assume that college students are relatively proficient
with both response integration and subjective organization, the particular
study procedure utilized by the stud:nt is assumed to be a function of the
type of test he expects. If he expects an essay test, response integration
is the process most appropriate. If he expects to be tested for number
of ideas remembered, subjective organization is the appropriate type of

studying.

Relevance for Instruction

The main thrust of this area of research is to demonstrate that
testing procedures are part of instruction and therefore partly direct
the student's learning processes. If the present research provides ade-

quate support for this thesis, the implication would be that essay tests
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are more appropriate when the educational objective is learning a
specified interrelationship among a set of ideas, but that tests of recall
of individual items of information, such as multiple-choice or short answer

tests are more appropriate when the objective is amount of information.

Procedure

Students from an introductory educational psychology class shall
participate in individual, laboratory sessions. The students will be
given three different lists of words to study, and they will be tested
for recall of the words in the list immediately after they study each
list. One-half of the students will be instructed to study each list to
recall as many of the words as possible, and the tests on the first two
lists of words will call for recall of the words in any order the student
chooses (free recall). The other students will be told to study the lists
for the order in which the words are presented, and their first two tests
will require memory of the order in which the “ords were presented (gerial
recall). The instructions on the third test for all students shall
indicate that the st ient is to recall as many words as he can and put
the words into the order in which they were presented. The third test
provides the major dependent variables, and will be scored for amount
recalled and the extent to which the presented order of words i1s manifest
in the recalled order. A second set of the same two dependent measures
will be acquired by having the students take the third test a second time,
separated from the first testing on the third list by a fifteen minute
intervening task designed to interfere with the recall of the third list

words.
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In addition to manipulation of test expectancy, two different lengths
of study time will be con;iAered. One-half of the students in each test
expectancy condition will be given one and one-half times as much study
time as the other students. This study time variable is included to

determine the generalizability of test expectancy effects across study or

rehearsal times.

Progress

The initial literature search has been completed. The materials for

the study have been selected and are presently undergoing pilot study.

Appropriate study and testing intervals are also being studied empirically.
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The Effects of Congruence Between Passage Organization

and an Imposed Clustering Strategy on Recall

Study Directors: Francis J. Di Vesta and Charles B. Schultz

Assistant: Timcthy R. Dangel

Purpose

Sever 1 studies have demonstrated that organized passages result
in greater recall than randomly ordered passages, that clustering in
recall is influenced by passage organizatiomn, and that the concept name
clustering strategy is preferred over the concept attribute strategy
(Frase, 1969; Schultz and Di Vesta, 1971). C(Clerical employees and high

school students were used as subjects in these experiments. One purpose

| of the present study is to replicate these findings with college students
' who were assumed to be more verbally adept and to have had more experience
studying written materials with different organizational patterns.

In the above mentioned study by Schultz and Di Vesta (1971), subjects
tended to relinquish their preferred concept name clustering strategy and
adopt a subordinate strategy which was consistent"Qith the concept
attribute passage organization only after several exposures to that
passage. The present study was designed to provide a replication of that
finding. In addition, Schultz and Di Vesta (1971) found a tendency for
recall to. be impaired in the early stages of learning the concept
attribute passage. Since this finding suggests that the use of concept

name strategy was inappropriate, in the present study the

175



congruence between the passage organization and the subject's clustering
strategy was directly manipulated. Accordingly, three levels of passage
organization (concept name, concept attribute, and random) were ortho-
gonally crossed with three sets of instructions for learning the
passage (group by concept name, group by concept attribute, and no

grouping instruction).

Relevance for Instruction

Much of the student's efforts to learn are devoted to the study of
written materiasls. If the organizational properties of these materials
influence learning and retention, the identification of these variables
and the conditions which maximize their effects on learning are important
for more effective instruction. Presumably, organizational factors
contribute to the effectiveness or lack of effectiveness of textual
materials and lecture presentations. Remedial programs to develop skills
in the acquisition and selection of clustering strategies to facilitate

recall also may be suggested by the present program of research.

Procedures

College students were given three brief study periods to learn a
vassage which described six imaginary nations. Each study period was
followed by a writing period consisting of a free recall test, A task
requiring the recall of three~letter nonsense syllables followed the
third writing period. This task was intended to prevent rehearsal of
the previously learned material before the administration of a fourth

free recall test. Finally, a fifth free recall test was administered
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approximately one week after the experimental session. The number of
correct responses and clustering ratics were obtained from each of the
five free-recall tests,

One experimental dimension consisted of manipulating the organization
of the passage. Descriptions of the experimental passages were presented
earlier (Schultz and Di Vesta, 1971). Briefly, some subjects read a
passage organized by name, while others studied either a passage orga-
nized by attribute or a randomly ordered passage.

One-third of the subjects assigned to each of the passage organization
conditions were given instructions to learn the passage by grouping the
material according to the concept name., That 1is, they were instructed to
group all the statements about the same nation together and to learn
them this way. One-third of the subjects were given instructicns to
learn the passage by grouping the material by concept attribute, These
subjects were instructed to group all the statcments about the same type
of characteristic together and to learn them this way. The remaining
one-third of the subjects assigned to each of the passage conditions
werc instructed to study the matarial any way that would help them to
remember it. These manipulations imply a 3 x 3 x 5 factorial analysis

of vt "1ance with repeated measures (trials) on the last factor.

Progress

The collection of data has been completed and analyses are now

being conducted.
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